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(57) [£»] 

(ran . m^mznm^jm^-hyiy^m^x 

&tttt> «Sftia«fillfffflOERCGAf-yrtJ:»)«l 
fi££ftTU*. £«S«ttERCGAfct &&CD*B5& 
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^2 0 0 0-^3 6 7 3.7 . - 



mm n mi Rvm20®m\zmmmm*>f 

-hTM (ERCGA) fctttt«Xgfc ; 7->b©D 

Kb?-**. mimm2m£&Mtz>xmt',ft 

mt!h1z&l7-90&l&ft&s gUERCGACfft 
miUft*. 852ERCGAlC&i|&U Ztl\z£^>X% 

n-s itoe$ i r^jbDi; * * msno* 2 ®# 

^2ERCGAfc*v^^lcSW^^SJ;^ 

u ffiES 1 Aa^-j-eftfcSftS'jjfc < i:*Hi© 

SW, fifffi»12kV*2ERCGA©Klta^J:^ 

*©fglgfl#£, S81ERCGAK&&U 

ffiES 1 ERCGAC*^T*RIK:«M^^ffi*« 

sc^^^^i^cnxgi: ; m&#p\2ntzm2 

T-*om2&ft*. 3I2ERCGAK0M&U ZtllZ 
* nstMBSS 2 5rS/*;wa S> v >? IsIK^©^ 

2»^tf, fflC»2ERCGATmc^JMt&« 
Zt&X'%Z£o\ZtZZMt ;&tE&12llJ c $2ER 
CGAMSffittU ttE»2A*7 ? -^T»fi*n* 
0fc<fc*lffl©@KI«* SMB»i;ftVll§2ERCG 
A©ratCS^<td«C«fi£-rSX«; fc«>t*CJ:fe«f 

[il#3I2] «3EK4Mt©xg*. SSfrttlcfr^ci: 

[R^ffl 3 ) v ^ a I/— h 1 

ww*wgL\,xw*n 1 A*x--*£&££-t*sxii 
; Hiigem 1 a*^-* m 1 2 s^t^fflf 

*x*li: ; ^g2^g>J^nfc^ 1 r-^CIMBSi 1 9ft 

jtifESn ERCGAIC&ISU £©«fc5CLT^St 
<*ft*itfig2m 1 x**;i>oy y *0BI®©m 1 

OT0iERCGAtc*j^-c, mtmtzmm 

x-* ©ffiESS 2 3£&ffiE£ 2 E R C G A Cftl&U 

c©ctd<cLT«£na aies 1 o *j * z ®s&8©$fi 



2&#tf, gjI3^2ERCGAtC^V^H^tCi&^f * 
tffl!2ERCGAfe«5«ftU B3EI8 1 A*x-^tf 

«fs*nft'>&<fc*iffl©@»«^ Btisfsi&vtfi 

2ERCGA©|fflt:»AJ:-5t-raxJB.fc ;3Sl*>:-:x 
1/ - 3 > * £ l«V7>-)x7f 

m i «aOTt«tt-r sxgfc ; wea*®^* lt© 
»nw®«* ffissaft*nfcwe«isif«2-ER 

&2ercga*^ »im*«aOTfeSM-rsxe 

; M l iwm£{rt£. V7 h ->x7©J&Bfc& 
^l3mir^^^Di;5/^|pi^i:«S'J©m2^^^;i/ 
iwtussra&g i iceo©* uu-i/a 

^7D^7A^ giilD>ea^7Dy7A« 

^^@B««:a3Str^*-ffl©tgiA*^-^fc:^tft 
* *xg* ; Huiam i A*:r-* huess i mm 2 
awwsawr *xg£ ; f»E#a!i$n££ 1 ^-*©m 

E»lSftfc* niERCGACmu -©£? 

lSflfttf, fl&BSSlERCGAfcfcT* H&©firffrfcS8 
&«S£fc#'C£3cfc-5£-r4XJli: ifiijEftSJSftfc 
^ 1 (Dm^m 2 Sft^gQSBm 2 E R C G Afcttte 

^©ct^tcuTa^n^Bugasgix^^o^y 

^@B«©IS2aJft*Ss H0gBfS2ERCGAtifeV^ 
a3E»iaD B fB2-ERCGASffi5ft»U buE^IA 
lSU t lg2ERCGA©Kt3Zfe^J;5fc-rSXSi:;g|i' 

Em 1 ^D^A^AA^-^cwA-reftiJWia^ 

UT, «S«Stt$nfcfi5Emiail f »2ER , CGAfc:tt 
l&«XSfc;«S»«*hfc, iuE^lSU c ^2ER 

buE® 1 x SMr/MMfc WJ©IS27 ? y^;H5j?smtc 
*sv^, ±EXfift«»>fi-rx«;ftHiir^*il«« 
ltc83©©tt©^^o 

mim 5 ] auE^y-;n^fflxg*j : 

y-)i&m%LX. BuE^l3>^i-^rDy7A 
^EmiT-D^AtcfcoTsm^ns^nfux 

Alc^^T^t^^XxA©asic^-rsxSi: ; 
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[iH«6] twi3ERCGAtf, £4\ &»©£>£ 

i6AD0ERCGA*»tt. S»fiERri6ft*B5aBRfc LT 

5&^ERCGA©&*£, hW3«1»IF»-2ERCG 
A©t>©-f^TT-ttfc^#, 0>&<fc*HBC««5-r 
ftXH ; fcfcJUT^*£fc«H*«fctftttCT 1 £13 

[§S#E7] (a)Nffl©ERCGAS»W4X«fc ; 

(b) buibsiia;^-**, Nfl©a^c^a-rax 

Hi: ; 

.(c^ffl^n&^-^O&SB^fe, *tj6-T*ERCGA 

v9mumomiBBMMfis tteERCGAu^rmi 

(d) N«©ERCGA'ftffi£SflkU ERCGA©£* 
^£<fcfcHB©ffe©ERCGAC8iKU fio, 

(e) ttra2A*5 s -*fc»L-C <b), (c)M(d) 

-£*siraicB«©#ifi. 

(gg*g8] ERCGA##*«jR©K>SJI;L H 
i383IBSggR©X€3&« : 'J>& < 4: * Hi©^J5)0© E 

RCGAMtt* nm^mtammmtLxmi^ 

CGA©&*£, fiylBBUS-efcSNfOERCGAOt: 

[mm. 9 ] m$mmjm&*®mm rcga 

&x B3s3N{@©&^ERCGA©£TTli&^tf> 'J> 
[iji#SU0] MK, fcc^«fc!>tttrL3*-©:7P 

8©£S£o 

1 1 ] >- m*mm®&\ss m©g*g 

u :maot, s*g^©^^x^^figf sxg 
; tties^ssR©^^ #»©*>« 

*;«IB*7**©ttfifci* ??Z*\z®*)%X<->ixx 
v^v^S*S*©#»«c«i6&ffMllit*xs*^iL ; 
iwg3#&ft«tfs **^ft©tf>*«tS«*S3R 
ic, gA©^^m^^fcf>tCi:^®i:t-^ll5}til 



1 0iclB^©^i£o 

xg*s, ffiSS»©»**j8A-r, «*S*fc*72* 
icge®©#&> 

U**B 13], WI3«SftR©Xgtf, MIC : 20© 
E R C G AHCJM/Ci Vft[5]SS$# : V £ 

^r*c:fc©^**a»©»ft4:)a:ftSfl|fiRpj|6&ffi 
SSBKERCGASJEfflft-rixg-i:.; 'J>fc< fcfcS#A«j 
ERCGA*s-T^t:ffll.vf > nTlv5jfiJffl0|gfltlcS 
C©J:d*tfflSS«ERCGA©#^S^br© 

mtt«a«i 1 0 Kffl«©*a£. 

[gf «3 14] (a ) NIB© E R C G A ftxa 

• • * : . v. 
(b)@B®ffl»9t:, iiyI3N<0©ERCGA£, OTJftfc 

ERCGA£zfc£<TftX;fIi; ; 
'(c)jg»Wt»»«-ERCGAS«S«»1'SX« 

(djgwemiA*^-**; Nffloa^t^ai-rsxg 

; • • \ 

(eJmffi^Sll^ixfex-^©^^^ **fc*ftE.RC. 
GACftt&U- ZO&o&LXmmznZmtZTzSf fr 

o^y^mBmomss^ifis fitBERCGAcstvc 

HBfcWfls * ft «£$ft C i: ~e t ft £ ? K t ft xg 
<f )#»«ERCGArafc*a-r*ERCGA&*LT 

fflsg^saijjfr ft c 4: x\ imms r c g a£jb3» 

liKU M*ft*N«©ERC<5A£fflS&ffiU mig3 

(f) m*&txm; tzntaxx^zztztm 

j&ERCGA£*85Jg|£*ft©£, ^Sfft^©ERC 
GA^Vt:>^ffl^ft^^^1-ftxa^CM^T^ 
ft C t^^4:1-ftlt*S 1 4 (C|3tt©^ffip 

fjuIBA*;^-^ {c iot» e c 4: T\ 
^ jl v- MTftxji£5ic|UT^ft,r i: «m»: t ft 
g|#^ 1 tc83$e©7 h i, x a U-^ ft£ 

3«Sfl8R£nfcERCGAfcfM$tfftX«Mfc£ 
AT^*£ i:ftW«4: UTV^ftm^ 1 (cgB«©^ffi. 
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msmsmstts tit e r c g a £ * s xe t *h 

[8!#St2 0] ERCGAt:*5^T«SllD#-r*ie 

So 

[kw©mffifti&f8] 

[000 1], 

7l/-f Di;^«? (ERCGA) OffiffltHI-efcfc 
fcfc* «8©C©*3fcP^7^©ffi5&f££ll 

*>©T*&3o 
(000 2] 

i»w©M*Kv«sn 8MB4>ffiS±* *m«-e«4, y 

T^if^x* (Realizer System) £LT#&B££ 
SWT*. ^t^i/XrACWSM 

fctCctoT, «»T£<©py**«tB&IU*0*sa 
£ v 7^*;i>p^y£lll^£7-yfc#&*c:fcfcL 

wmmzmtnmitzzk.^ wt©kw** * 

D31#L^vfc©t?-*;:fc#T-£* 0 fsffrfc 'W 

38BtO^@B«i:«ilO^. uVvt + vrx 
**i:kJ:> ^©rt3iDi;^iWW^ a* 



SfcHU *©^£tttfx-*©77-f;i*:gi!i-r*;: 

ftjrrsfc©t?fc*i "ercga" fcii, mtiwtiff 
i&&tfA*/m*&^ uww*«g) ©-£ 

1?*-D. *©«t&»lflB£««k #KSMfM£ft*& 
•fact fc Jt D ffiElfc M otW traffic ft 
"Qy^W'yf fcttv yz^-flf^xAtciitfS 

^^H^tS©t:ffl^f,n-5ERCGA-e^So "Lf- 

3fC«l'D W^&tl*^ y^E^a-M Xtt.a-if|§£ 
©y/W**ya-;i*f*4. "*958M^y7-" t 

ffiscftttuo**." "z*** - htt> mjaasfttt* 
p ^t-fflssasom 3 1/ ^wc^tf ^ * p * 

7*C»0, Y*5>r£«5fc«8ttl,TM*. "D37y* 
© P y y ^ H «A O * S *- K ^r-y O «t ^ 

7s/^7?*5. "a^'^Wl/'f Xtt "LC 
A" ERCGAffl«f«©«T*i), Xilink Inc. 
*©ffeT«££*V *fHI6:«Hcffli\^ii**©tf**. 
M «^RriB«:Ds;y^^Dy^» X(4 "C LB" tt, « 
fiKRTifefe p v v ^ ©'J^ ytJkU7 »J f 7 7 a y 
mt)> LCAfc*3lJ5ffl^DS;y^2lV8Blfi&« 
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mm n s i&stssa> © ^ < ©jfogf^ * © ic 
(stimulator) " tte, mmm^znmtitcmit®® 

TsTU^o^W^ib** "1t>77" i:l4, H3i<* 
oicffl w h n * t 7 >r -tf a * ©^/ w * ? & 
©*x M >^-?if^A- K^xr^^nTo 

5.-*7hEDA^rAfctt, UT^Ifv^xAfc 

[0 0 0 3] S/>^;i/7-S/'a9SI«€«Kr-r*©t:+^ 

o©3fcWc'0£fcttfcLT^«Cfctf«fc 
ERCGAOD^y^m IrIUSS 

Tv70frU*lV>?>^7>*tZ>. ERCGA 

14, {§^£$<>w^>7>7>y;**^ cn.e>© 

MtLX^Zo *UT, ERCGAI4> Cft6©h5>v 

#JfflpTI6fty- 1 0 0%^SCi:#-C£fci;^ 
•Cfe^o ERCGA£»*Sfc#©cn£©gt&©£ 

©ttl/lOT-i&So BT©£C*k 2BB©flfTT!fciU 
E R CG A£g#£ft*®*7-- h&Sli 9 , 0 0 0 f 
(Xilinx XC 3090) „ 5tt©ttffi£ffl^? 

i o o , o o o h p i? v ?&su±tf 4* *>n* 

, ^2tc, ja&i o-i oo&^i4*n 
w±©£<©8ms«&£0h>t. %«D7*)>mm* 
-Y±.\zV7)\,TV#)\,i/XTk*mzz\t&&<ft 

<DftTMS;:i:T-&So ERCGACD^s^gffltf, 



?Sff7^<ffll^Cti:&5, L^U ER CG 
41f^*^A#5'>y;ntf^*y7©Dy9*gfl$ 

Wf*fc«>Ui, ur^^-tf^^^A^i o©#-y© 

ERCGA^LTl\?,^^So Cl©yT7>f1f>> 
Zrlxi>\ C©<to^5 L ^7'©^g^tT^St«){C 
14, 1 OOffl©tf-^0ERCGA#j&£fcSn*o £ 

RCGA©fiB*s2^fc-ra"fc, mn^Rj^^^T-. 
[0004] dne>©msic<fcoT> #a«»j7 , 7-ftf 

8c** $SfB©ERCGA£ffiS&|^e§.*ci;5lC<r* 

»ttfc«5ffl©ERCGA©»]£fcgttT*-.- 
6 et o (c i^S^fe £ ■ ; ■ **Wtt, • E R C G A Z ft & 
ffc©^C£m£fc©T*14&<, #<©ERCGAiP 
4 Vis-XT A%ffl&tZtcto®&ffiiZ<DftWt 
*%©T»fc-.- ERCGAtt»tt;-V^t-UT--yr7^ ■ 

■tf^^^A&Ba^-rs^^urttu&i^ *©g& 

I4 N ^n^JOEIJS^*^^**. -o©ICf^7© 

©fc«>© e r c g Att*i4, . ^ < *ftwmt*<Dizm 

yVY^yVT.VXZ.&^Xs ERCGAffiS^^Jg 
CMtSCi:^^^ -o©7*-yr^«CMo-CW 

^. ^<©ERCGAS4asg^-r-5©i4tr'r^b^. 
h # ^or^5>^>*e*5o *jffl-rsct©-c^s^> ■ 

©$WJ®£ftTt^i:^?;:i:l4 N 4B5ffiR©fc«)© 
aB©a* s ®l®$i^T^r^afcv^■5c:^:Tife■a• ^yT*© 
OT©Am*l4, <«*««MLfc#&) T^^-r^tr 
>/t sr 7 r ft^ LTfTt>n^^ni4^ 7^^ 
7-tf>A>v7rI4, -#lR|lC©#®^££*Cfc#-C£ 
So ^nt>©M^7r^IUBS«l4hl/-^tc4o 

<fco-c, ERCGAfci4^<sij©^-e> ztihomm 

*m&tZ>o ®miz* ERCGAft^-ei4s BftH-S^ 

<©**r©m]££fc»-r*i&Ktt«ci>. u^7>fifi/ 

^xA©ffi5S^I4, ERCGAF*3©ffi5^i:l4^< 

©^as^Rfc^n*, w«©wiac«fflt*ci:©T 

^ SMI^fey U 3 ERCGA 



(6) 



ftB82 0 0 0 — 3 6 7 3 7 



*m%*Z>* (l^D>SRAM|JMt^ 1989 
Xilinx XC3000 LCA^^TSo ) cmt |£B 

RCGAiiiaffl©*,OT$>»), M^^ffisgr^ 

fcCIH&WfctiU l©tf-y©--£<D77**i:&oT 

wshibu ^u^woyr^-ftrs/x^A 
Mm** ^^-j;>^«ii«i<»j*. 

I/OK>«:VLSI?y7l/'WCfcL 1 0 Of@0D 
I/O^ttgSfcHK&T?^ 2 0 0tr>M$g#E|i 

.n'&©ftftt«UT2«i:ftoT^a^D.s;v^fijK: 

*K 10ffl©VLSIS^it*Ct*-nJ|6-C**^ 2 

2 0aK— K«itT*D, B$lctt4 Otf- 'KtWt^ 
tSJa-Mk 7&IF#- 

£fltfC«fcoT, loXtt2o©VL"SIf--yr*HS-r " 

5Jilft£fl£lFlC I / O tr>^£*f LTU*&g#fc 
[0005] 



1.1 Dy'y^«f^7fiffi 

1.2 fisgasfcr-*?*** 

1.2.1 ftfe&iWgffiSgft 

1.2.2 *nxM-ffiS«« 
12.3 ffiSffiRh^-f^x-hEIBIB 
1.2.4 y^fAU^VMi 

1.3 .ft£Stt0|Jtift*¥ 

1.3.1 »tt6M*y 

1.3.2 jpj&Atfffig 

1.3.3 a-»r/HX 

1.4 M 

1.5 **M>*-7 x --x. 

2. V 7? 4 

2.1 Rtfffly-* 
2 . 2 . 

2.3 £»Hb 

2 . 4 * * h y w y^sif«s«tt . 

3. y^^if©^ 

3. 1 VTUyrVityZi/X j-U— i/3>*>*^A 

3.1.1 • DS?5r^5/$iU-^3X,ftHtSor|6«F©. 

3.1.2 D^'y^i/^lz-yaX ^b-r-f> 

3.1.3 'j77-f+fDi?'^i/^b-i/ 3 >^T 

3.1.4 2ttS8tt±©H?Bft 

3.1.5 y 77>f if ©jKen-r 

3. 1.6 *)7 : 7'(y t z/*3.U-i/3>iFt>m(Di'$. al/ 

3.2 y r 7 -rtf 7 h f> * zl > 3 >^>^^ 

A : 

3.3 yT^-f-tfDyy^S/aS Iz-^M^XtA- 

3.4 »J77-ftf^D h*>f p^^fA 

3.4.i • 
3.5. yrs-fWfrs^FA. 

3.6 yr^-ftf^ss/yi^A 

3.7 yr^-rtnw^ayA 

4.1 /v^K^xt 1 

4.2 V7h^ai7 

[000 6] 1. iJT^+fn-KfrjiT^^A 
y77-f'9V\-K£x7'V;*xA ( jgl ) ii: 

1) 1) ^ft<t*ZO©DS;s»^.j;7 (Sf, &+ 

**ya-;i/©J;d$u ltt±©^@WOfc»©«j5E 

2) i/0fcr>&ffl5^qj^t-^rcDL^^ric^ 
*te ftT SIM qJ&fcfcSgHa , 

3) *Xhzi>t:3.-4\ m«>^fAMr-^Aai 
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4) *^M>^7x-^ tiZ<Dmj&BSmUL?y 

h\ ***Xfttf5**©J&lirc8SU **r3>K 

^-*©»©T?«<r*<> 
[000 7] 1.1 pyy^yffi5«W»y^»fB 

l.i.i nyy&f-y7T'WZ 

M (ERCGA) T4»IUtt6ft^: 

1) . r^WXll ^IW^^iiLt, i^ttp^y 

2) f^ig^vms^^ n$m 

D y y £ ^ y 7"©— 0ij bTli. o V v z-tfrrv 
4 (Logic Cell Array (LCA) ) tffc* ( "The Pr 
ogrammable Gate Array Handbook" , Xilinx Inc., San J 
ose,CA,1989)o Z<Dt3Vy9f-y7& Xilinx Inc.^ 

y&70y# (Cnofigurable Logic Block (CL 
B) ) ©2&7cS^JfclUT^3. Z(D2&fb$m\*. 

mtj&°im*r/o7By>? (iob) -cbb**itv^ 
tz-trtyt&ffi&tzztiz^ xms.mm$ nx \ \ 

tt&ffi££ffi£ &->xmmtzztwzzzi y±m 

&I0B£ftgSI/0e>lC&&-f£ o 
VhiJy^ft^U C L B N IOBStf-fei^VHB 

ffiarr *. ta^r* lca« h/i*->" © 

*>7 MC<fcoT^lC«;*ft* 0 MCStS^^li 



1 0-1 0.0"^ *D«refc3o Xilinx 2000&tf3000 
v'J-X©LCAIi, 6 4-3 2 0©CLB£;H;tT:fc 
5 6- 1 4 4©I0B£<5effl-r*Ci:#-e£S o L 
CA*y HJ*r (netlist) W&y-to 
f ) D^yfrfcCLBfcflsf&U CLBtlOBi: 
©!BI©fflS»tt*MeLT^3i CLBtI/OtT> 
i:©lffl©ffiE«ttfc«rt1-s;ii:KJ;oT* LCAI4, 

s>* jhumtc i /o e > £ g to&mair s c t * 
u^^^rif^^xA^^c^wb-rsici^ lc 

A5 r n4*£*©DS/y^-/7*i;LTJfH^<, Dyi; 
*^:^LT#jgfcffi©M&©TW£UTl4> ER 

a, tut>%n%mznmm$w<£.7V'<tf$>z> Q mis 

<*ftT^£fc©£ LTI4plessey©ERA60K©*4 T©^ 

n-f cm*. h^T->*flj»flcrt: 

RAMiCD-Ht2>Ci:-eM^n^o ERA£2A£ 
NANDtf-r©/"!^ tLT*Sfi£-fSo RAM©^fc 
JfolVC 2A*NAND^->©^^aSiCS^t:ffl 
SffiKf*. ERAfct: ^hA^«^©-Jg©*B5g? 
RaK^OSBR&taMftit-S, ERA 6010014. . ^1 0,0: 
0 0f@©NAND>y-h^x.T^^o 7K®». 

&I/Otf>lC&f£**©tCffll^ft£o ERA^-y h 

i/o -fe^raoffis^^fitj^ wifet: f a c tic «t ^ 
X. ERAI4, ^©m^xi4^-r*i/o^>fc 

^•rSCfc^t^So t3Vy#3-y7tLXm^2>Z. 

7£LX\*. EEPLD, 1"^^*,, mfilflD«cjB*qItB 
X\ U^mtu V y ZrJU * ( "GAL Handbo 

ok w i Lattice Semiconductor Corp., Portland, OR, 19 
86) tfifcSo mm<Di><D£LX&, ^t-JZ -i^x^U 

• 7V<i ' (Lattice Generic. Array 

Logic (GAL) ) #fe*o Ctltt, Kv h^^-> 

^ Ds;^^i»fiK©^icD>-K-r^ci:T?«^n 

©Tl/^tbTm^nT^O, *©«J5Ktt, Xilinx 
LCA<fc»)£ifl l ffl££#bTl 1 >fcl\ > GALCctoT. 

i/otr>^ l-^T©A^tr>^svi-^T©ai^tr 
>^©ni;^^«iK#rict- a^WkiBtt&aije 
LT^So GALI4> 1 0-2 0M©^>^Ltii 
0. Jt^^$^j§i:^oTV>5o U*>Ux GALI4 
*)774-Vu>yy>;Tv7tLXm^h}\Zo 7uVv 

4,6 4 2,4 8 7^, »4, 7 00, 1 8 7^, »4, 7 
9 6,2 16^, m4,7 2 2,0 8 4#, !S4,7 2 4, 
3 0 7^. ^4, 7 5 8,9 8 5^, ^4,7 6 8, 1 9 6 
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^Rvm* , 7 8 6,90 4^tmm£&^Tm&tix 

[0008] 1; 1. 2 lRBmi& f 977 s MZ 
Kffll,^7n7/S-^y7*i:, esaassttsv^v 

l ) -5 s / watt, S^tc, .ffiat3HR$iifc i/oe> 
SWs *©A7Tl/0br>^D^7OT£§{§ 

9£K£^T. immttt!fettJtii&&1\ ^<©ffl 

^©isi+c^-e § a x o s aw- fttt& ^ 

>TXx-K**7^3>£Tg£IB**J;?£> ffeCDh^ 
^f-MTMi^o ) 

±&LkERCGAfVWX> LCA, ER 

A&tfEEPLDtt. cn^©gft£8&£LT:fc>K *§ 

^^lll^*«j«'raci:(OT!.**«iltt, 
ji»A*tr>^€.ttj*K>^fcas*cfc*«T*a. lc 

AHU UT^-flfi/^xAfefiFigt-^ftrSBSEs 7d 
^-f.^7i:LTffi^&n4. TI 74AS 8840x>>*7 
MUXrt^XJy? (SN 74 AS 8840 Data Sheet,Tex 
as Instruments, Dallas, TX, 1987) , ?tzt>*>, S« 

ESEi-s^^^-K^#e>nSo £©*?«§/&*£- 

KfcJU ERCGA^W7>©^xe-K£Dfc&l\, 

E R C G A<t -fe ilifloisglf^ *) „ 

< fcl> y 75 tf «58&? y 7-£«** C k -p 

[0009] 1.1.3 ERCGA»;7hOx7 
flW£Kyh;t>->tt, a— tffgjgtc&oTERCGA 

ERCGAgSfcS&ItSCfclCcfcoT, *»ry*r 



sr HJ;U7W;WCj|fcoTV^D^y7m$£> fg 
g&i'^AIi. E.RCGA0!)rf>t:jL-^p<-AJCJ: 

*f*£*y h y* haVUT^-flf^— WxrtiJtt 
I/0M>y7 7-) #-D>>;^y7Xllffi5 

tTfe£o UT^-f-tfimsaftvx^Ati, ERCGA 

£tt, SS]&y-;i;£fflV*So fl>J^77T-r;Wi, 2£K 
y CiniiERCGA^W^iCD— 
H * ft 5 ; *,» > y X K 7 y 4 ;kd{±# ICJfc bT7? 

* £ „ E R C G A 9 J U X tt, ■ c n 0 7 r 
-oufc, -^JcSBia^nMoffi&gitsff^oyr^Y 

[0 0 10] 1.1.4 **M;*b£fty-* 

^ff7M7n^-.^^7tttLGAW^^ 
Xilinx LCA^y h 

LCA*yhVZh$&y-)l (XACT) iC<fcoT N 

* y h 'J 7s h Jf$^© D y 7 (HiK&WOs^it t h <b 
(C, g»«fcDS?-y^3R^CLBK:f^J«$n« B 1/ 

c©y-;vti^ ur d s?.y 7 * y 7©rtg^a5^ 

&mifi*$m ^t4-© l cA\zme>-? sh^mgiz \* 

BS^US* Xilinx LCA*y h UTx h7T>f 
XNF77^;pi:$!i;-r«>o cnii77+-f^7h77 
^;b-e*!?> ^0S*^tcMt*^l-b^h0XNF 

7r>r;i/*©7sx-M>h^^ 

Ctlt>(D\B\®ffl&, LCA*yhy^hif»*C*BS»»* 
nti'O, A*aftlf9©@BIHt?tt36:<, LCAS^S 
*S««ibTt>a, XNF77-f;«l><^©77 



tt, cne»li 'I_178l 2A£X0R 
h Sfc»©X N F 7 7 >f /tifctSXXx- 

'DATAO* 'INVERT' fc»-T*@B 
MC&ftfeU *©tfWjK>£ H RESULT* 
ftBHHC«lEl/C»« : 
SYM, I_l 7 8 l,XOR 
P IN, 0,0, RESULT . 
PIN, 1, I.DATAO 
PIN, 0,1, INVERT 
END 

Favm*©fctfxz).oBUF) tt, i/oe>«$jr** 
^h^Kti^.cntjior, ..'RESULT* s 

'RESULT D* fclfti-rSEIBIHS^L-CI/OK 

> 'P5 7' /EiSWCffift^.-e-S : 
SYM,T A_l 2 6 6,OBUF 
PIN,0,0, RESULTED 
PIN, 1,1, RESULT 
END 

EXT,RESULT_D,0,LOC = P5 7 
Xilinx LCASs RBT77^;i/tfi|it5. Cftli, 

a-rs^y^y-h^^hfc, ttfl?©&&©as£&fit 

j£*S©Cfflirv£ft$M.f:*-y.-ey h'*£— >£tt£ 
10 0 1 1] 1.2 tt5«aBE7-*y»?-* 

r 7*.if ©p s; y ^^s; r&smmflB&ffiSttttca 
£ftT^aJ:5iCs i&ff&*©{I^#, -sm&vv** 

y^ia**n*. coias^ii, m&aMssm&tf 

^i^fcOfio§a&fc©T*&££:tfclc. Art&tfS 
D^S/^^-^rgffl, p^y£^yr©gk&vps>«.y^ 



(9) 1*532 0 0 0—3 6 7 

**7e>©ftfejlSfl<jU8*-f a. ftoT> gftttSS© 

h r i/ -f f - y ^©ff r y > f ipb&k & p y 
•fiaMsw^tffl^^ns^DX/^-c^A^^m^iB . 

tttt* &£A,£©iIgH£fc. igfc£^p;ut-©M« 

(ctiAu JW-y^-ftfttsgBRsnstr^s. ^ 

■RRcy^^-nf^^ATtt. Hi^Ufc^©ffi5g«i 
[0012] 1.2.1 ft*£tMR£#l£&tt 

. 1.2.1.1 -mmmm 
<m>t© d s* * y r ^ mm* \z%\\t& 

— j©#JtC, — 3© D j; y £ ?» y ?*©-£> $ T'ttC 

tf >©^;Pr-r*, .ftoouy+j** yromift e >© 

*jut^ o^o, ^ft-<fc*ru^©««aBa8fci^« 
nu±©DVy^^-y7 , t:D*;y^&gaK-rs-r^ 

•C©A*tttfr»|2lB«$:, «5»tt^yrfcLr©»flB 

©Dj;y^f-yrft^LTattu ^yr©natap 
^y^©^1*nfrt:ft»-rsc«:3asLC. P^y^®^ 
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i /o tr >ftt>m<» i /o e^fot**,, 

£©J;olcbT, i^sm^©^^^:^ IS 

* » ^'Nfis«R«^*eai-r s £ a v * 

^y/y.y-x&, Tiy^ommx, mmnvvtf-y 

£tiW£4o©b:>©y;i/-:7i:, l/0£, mat?. 
®K*nfeJ--1f}8^a)^W^i:WAT^S 0 -© 
ffiSfittfc, CwTJftWbfc2*7C©*©)tp&v .AOS 

.2'*nfflo^;i/-7-«c^sir-S« #«©oyy 

^yrau mmmmx\ 2*nM©ti&©o^^ 

©#;i<-:/©*;* £ a« t < fc^o a j; * * ?•©& 
£V£*©e>©ftfc:a-3g* e>W-7+MX©^ 
V-b * r *m$l U 2 ©D V * * TTBfc^HSEf 

^ne > no©^^7'^^ico^ScfcdicUT^^ 

fc£-r*(ctt, Ds;**©fe»©*-y7*^Mc«js* 
a. . 

£ft*ffi5&j&©a£g>j^t*o >r-r7i/>rxMi 

«(Hr;i/^y7 , ettK^fliRVEarV~;V ( "Gate Stati 
on Reference Manual" , Mentor Graphics Corp, 1987) 

y — t 1 'f ( "Gate Station Referen 

ce" Manual*, Mentor Graphics Corp., 1987 ) ©£5 ft 



o *>©££>- 75© tf >-fc«©^^ >*;i/£Hx. 

TV^o DS^*^y:^Ttt£<.©JB5^*«Jfg-t 

&3©t% ^<©;i/~5 i ^>^ic t tor. 
-f©^+>*;m?jiWfeiRoi»-<©fcwi©*a*fliv<-- 

4) jv-v-h ^7<Dm\ ov— THytrymtDtimzft 

5) ^©0S&^^^©^-^>^^^ffltSMcov^ 
©tt$£, I^C^T-f >^*-*>jM^ I/Ot!> ' 

fc©fS©ttjfctcjt6CT, mtvuvytryriztttz 
c ztit>zmG#, x*afttf©&»©«»«3&:yT7 

[ 0.0 1 3 ] 1 . 2 . 1 . 2 >^;Wl/-x-f >^ffl 
WtzlbZo Z<Dm&, fy7li, D^y^hLTteffllA 

ft<s *©«*)?) fc«#t«5»«fy^«»t 

s*fi:rr&*o *©ffi-r^T©j^fc*5^r, ^^>^;i/ 

lis cn^©DS;«y^y7 , fe«BR**4i:t*fcv *8 
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£\ -Mb LX 2 &7tt LT^£ : B 3 left 

$nr^s<fcotCs uvv**y7ti« ffj&xmtojm 

tfSBHSftT^s. &^y:r©t:>£4o©^;i/--7V 
"ttftK JK4L mHis MJ" h&-f*4o© 

ifi^»»fy7t«7tt»:«Kt4. : ffefc*, AM 

filTBttTife*. ZVtzFMZ. ±ga#J©2#7Gci;>)* 

fck 2 *n<B©^rt'-rfc£ffl*n3. 
i&C^Ttt**©Dyy**y7fc*fLT (2**n 

>*;i/)i>-x>f >^er r ;i/©HI9rflj£EltR{c LTfflv^ 
■CfcS&gttfcvv Di/>^y:7£^— r-f >#^y 

T> E^£Mtti3M3£Htt©£&&fflv\ 

yy^tt, ffl5WS^***©CMfc;ir-y 

&*©;b-x>f >y*-y7C*oT®^©£»tfii 
n*©i?v M#wi*flr-r^ >?7-9 7wit*.ntt 

;i/-r>f >^©<fc®&#£g*i:T?gaj;5ic, 

£$$£©d Vvtl-y 7icEE* S©#~A8tt£fcig£ 



[00 14] 1.2.2 *nxsi-JB£ffifle 
1.2.2.1 D*/tHB5ttlft 

5 tr>©fflStttt©ffl^fr-C*oT**^fiB«:ffiS» 

U #< ©d 99 99-9 r*fflS«ttr* 3 £©T 8 5 

#<r«tt-r^*l 2 8ffl©K>*# 
t5D^'^fy7|14mxt^S : . ^i+T? 1 7.9. 

2tr>i:&»K Hffl^^^^i/^^T-c^sstt^^ 
• i/oe>rafctta©ffis»fcfc!B8 

7 tT > Dy^t-?- y tT > t H»©te©n 

**fcttfc&ttTfBi^Lfc^£mLTM*, &*8 

i@© £ > * 4 ffl© D v 9>? T 9 TI&RSmSL* 
So &*9ffl©K>£Wt**D*M-?-y7£ffll% 

3f@©^D.^t^>y7©@^i®l©^J{C < toT, . 

tHLT-tt, rtSremt^sc: e>i:fi!i©tr 
>fc£&tt-fs<&gttJGa>. ^Dx/^^^r©s?^i- 

S8M©m, D*;y^3:yr3i:pyy^^-y7.1S 

ri>4i^ ^©saii, Di;^^^^74©tr>^ ^ 

D^^^-^^r©M©8f@©^iJ(C<toTx Di;^^^ 
WttD2;y^y>rii:2fc&ffia»iUT^ft. 

KS^A«, D^y^? L y7'l©e>Dfc:j;o > cffiffi)^ 
*U D^y^^-y7'4©tf>Bk:J:oTS(i^ne«> 1 

^^^tiT^s^D^M-f-yr^ cn^©e>©^ 
^*^LT*t), p^^^f-yn©^>D^e,§fi 
u a«Lfc*©s, f-^74©^>B^fcjareo z 
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f-iy7'30^>GStfD^^^^^7 , 4 0tr>GtCj:o 
v\ *n*/t-*y73ttSB2«SS8*fT$. HRW 

1) DS?.«.y£*-y:71©4>©— o©fcT>£ x 2A»6L£ 
. TfOP3;yir^y^O.(L— 1) PHB©tT>fc&&L 
fcl*ftttfc&fc<^ cnCtt; (L-l) PI/ (Px 
— 1) i0^p;;i-fy7«^n^, t^T© 

e>ft«*rr*ctt, (l— i) pf/ (Px-i) 
.^©^Dx^^rfc^fc-rs. 

.'. 2 ) D i? y y72 ©&#© bT> 3 £ L £*£© 
a*Jy9*v7(D (L-2) P lffl0e>fc»«Ufctt 
tlKfcfcfcH, dixUS, .(L-2) Pf/(Px- 

3 ) n.V y >? 3- y. 7L— 1 <D&#(D tf > Ui/y>?? 
yrL©-Pl«©K->t«ttL;<i:»«ttft6ftvv eft 
ICEU P IV (Px— 1) 

4) X= (L-l) Pf/ (Px-1) + (L-2) 
P W (Px-1) +*«-»+.P f/ (Px-1 ) 
= (L2-L).Pf/2 (Px-1) 

^ p y r©»x (±, ■ n s; » » 7©$© =* 
©tfjfiAn-r stconTx a. memmvnvy 

£#-K (£*12 8f®©fc;>£;rt£14ffl©nS>y 
i'f'^) fc*> 1 2 9ffl©b:>£*ff £ 116 4 8 
fflco^D^;^y7'Xtt^.6 5<B©tf>£*rrS2 
3 2 9 GffiOtmz/i-^yT-.Z&gtbT^Zo 2u 

Ui, *&&JaoH<fflfc £©?&»)> #Hffltt?fc*o 
[0 0 15] 1.2.2.2 . .^£o*/V-@8&tfflBS 

&$t&<Di/2£&vxmZ-ZZ£&x2tji\\£^oz 

ntfctK *©&*&, t^T©Di/^^^^rt>^ 
(I CN) i:**** 1-fey h©^®K 
«fc«RLTi3»), D$;5>**-y7'e>©tejR©l/2 
lc#^£ttLT^*, l±yh<DtiZ?yi?*y7V:> 

xf*% mmto?y70-fmomm e©*e 



>fci-fe*h©i.CNfc»ijii/t^<&. H5tt> li te 

T*Lfcfe0fcE-©4ffl©O5;y*^y;/£ffi2^ 

bfcHW^-na-efts. £*8ffl©t:>£*tr3£D 

1 6ffl©I CN£a&tt£ 0 3 20 
©*'DX>t-7-y:T©£*tt, 40©ICN£ffi^T4 

M>D.yy^y7if>«ttttt«. i»uma&; 

.^>t-^yrit:J:oTffiS«ittU Qi>9*f-v7-l 

<fc?lc8Wr*o S&«"EIMAfe ^d^;.^^ 
.2fc«kotffiS«ttU miiaiCNa>££{lU D5>y 
tr*y74®v>B£mmtz>o £©<fc-5£LTns;y 

>Ffc«fcoTSM&£tu £ 0^-^74 £:frbTD 

^^yrsct^G^gmsft^iifcfct::, 
M— 3F- y 7" 5 UT D >* ? £ ^ y :/4 © t:> gt-m 
#8l«*J©D>;;*/£*-K (&*1 2 8f@© 

e>&*tr s 1 4«i© d >>* 9 r) ©* ox;*-® 

BfflffiSg&tt* 1 2 8mtDV>&%t£>3 9 2M 

^K>©l»i:©«tfJi/int*t:onT, 

cniiv Dy^^^«7itt©r:*t:a-r*. -fttt> *& 

[0 0 i 6.1 1.2.2.3 flJ^W^D^t-fflsaftH 

Efifct os;y^@B«©3f€©A*Xttm*&, nfrfc 
si/oe>^^ffl^sca:tfTt*<t9^m^t-sc: 
tftt)^, ^©®K<Hi:ttJBi 

® P V v Z 3- y -TOfc&tplZWm bX ^ Z>m&X$> 

&^*J1-a©i:^»icLT, =&Di;^^^yr©i/o 

&azsy>7?-y7'<D&*frt>mbV>®V 
^-try-Mcttn^. C©J;-5(CLTx ^D7A-f«y 
^ 4 n' §Dv^^f-^7"©tf>©"9"r-fcr^ h 

^>©ISi:P^y^^y7'©Si:5^Wtfe»t^ 
©tr>^WLT^So ftD*;y^fy7/^n^-f 
&V7*y V tm&O'ixbfotZ 
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-0©Pvy^y7©e>iC;fcN:t£-0©tf:7-fe 
y h** 1 © I/0K>K t>-5— o©ns;y#?-y:r© 
V s s\Zi5ttZ>mW7±v h*©I/0e>^©«S« 

^£&^©P^y^y^©t:>©|6]--©tf:/-fey hfr 
6, I/Oe>fcffll\ £*©@Bfl£ffi£&«U * 
6tD :>* v v r&m&tzz 1 1 cfc ot8lt ftti 

P^y^yrtcmMK3£t©?£3l^fc£I/ 
0K>*«v^*, ni;y*^y7£ti|$T$* < fc3lc 

ttttb. -*<di/ok>h:, flto5©r/0K>kBi 
$©£>©:efc3o HSWWe/t*.-- >&il6fcJFt*« ci© 

@tC*UT, D y y 2fc £ y 7fc 

-fey LTV * So ^D^^-f-^^t^TOD 

-^y r©tr>©^-b y. h -fcttttbTlvic t £^ L 

y^y :/©»£« Uv^ttfcU ffSOeXM-e 
tt; ^©AoftcfcttgaftivmLtt, 1 i &tflg 2 

£ EH© 4ffl© D ^ y ^ y r*485Stt LT ^ 
CTLTHS. &^8f@©t:>££t *4<I©£P*/t- 

yrt:*i^ri^-©'2ffl©tr>&saLr^5o ^px 

VBtC^-TSo *DX>t-,^y.7'2£:f'<T©fcf>C 
SVDlCjgfcU ^D^M-^yT-aS-r^T^^^E 

li N Dvy^^y7"4c?)^>B{CiJ^T§m^fft>li5 
^ ®B»lA*DS/ ; y^^y7'10tr>D^*5^*H5 
>T / ^ tffiSS^ 1 5 'C £©T t S * n 7.n-9 y 

IBASSMf «D5**^*r4W3Vvtttj«£n*D 
^y^CgiJ^TacifctfTSS©^ OCIie>B 

*<> (6IISfigAliftfc0lctf>ctcJ:oTS(I 

MOTS.' UMMBtt* D^^>s/73®^> 
G#VP^y£^y:74©h:>Gl;:£oTgfi£ft& 
£©[§K8«B£* D*;y^yr2©^>Ft*W 

&ffllvo>So w0DS?y£#-Ktt, 1 2 8<@© 
^5 6fflcoe>fe*«3 2flO^D^-f!y7i:j; 



4f@©r>£WT *3 2ffl0j«Pfctf:/-fey MC^M-T 
S^D^;Wy7®lf>^ &*4fl© 

^y^-^yr©attJ8'h-C*5« S&flWP^M-CDtf 

i cn&ffifflf S©ttlt«fi5§a«tci:Tf 

*©SfifcJU &#tt^p;*>><-#jMa<rr:&>K 
*©^*£x-:/;i^S^*c£#^i&T&'K Htc 
ft£©*BE^£^;MCLT^r*jJpfci\ #ICM*© 

[001 7] 1.2.2.4 S4^£SM%©feft 
^yrtoft««oTi>5^ gB3Wp*A-*85& 

ffe©^PXM^Ofc#oT:fc>K £ft&©*DXM- 

©mfor-^f^ft-WLTi^o ~o© 
fflSfcAIT WU — o© p *; y ^ ? y r tr >U :7-fe y h £ 

^> imnfttt^zuxrt-ffikxtbz. mow®* 

mxit, K+f^Xtt, Pi;y^^yr©tr>fc. 

^©^p^/^^yr^-rs^CT'fcSo c:m^ 

©^T!«, ^D^-fy^" 2, 3x«^nia± 
©^Pyy^^y^trvic^fflt-Sr-^T 1 ^^^- 

-^yr@©tr>®«iiotsfc:onT. a:b^<©ffl 
s^ittifeA^iijfflprig^fts. c©«a«, im&*)& 

®W&<tjiZ^hT, c©J:d«att. Httttfctt 
^C^<«c5o ^^D^^-tt> t^T©t^>^^ 



(14) 



8132 0 0.0—367 



momm-mtLx. 3 as© e 

fio, 4{@©[h]8S$A, B, C&VDVtf&t 

W««K>ftfcl»©Mfe*'*-LTO*. »10 
(Ma) Utt, £^lo©e>©«i£W!ra# 
SMWK 2SV3"r^^n^3oO^D^^-f--y^ : 

tK £D*/t-^y:/2ttlHl^B£g*£U ^d^m 

K>ft|iJffl«Ci:*T**^ BMDttAffitt©* 
£T&So 820>!r-X (a8b).T?tt, 3{@©^>tl 

J^Ttt2^«Cfc©?£*A*a»IIIM©Rfc . 
©Xtt55£*D>u*-i:, H«Bli:Sftt:»*fl«rc* ■ 

#J;ttfs »»3B« ( 1 4{@© 1 2 8 fcfvns;** 
3 2®<D5 6V>#aZ/i~?y7) ©D$?y 

©*1-S*SSBR«ffl©9 8%S^UT^*. fr»J> 

* * y r tr > ©a & a*psic &mttzzt \m»xm • 

tc<totSSK$ns@Kffl©Wffl»«t»)*'J>«tv>@K 

tt, D^*gft£GM$*S©lc^ftic&^£*<fc 

M-^y^ffl^5Cfc-C«K^n> C©<fc9tCtT^- 
o^fcaJflWDXrt-KcfcoT, 93S©Bft9fS^I22: 

[0018) 1.2.3 4B£4Mh?<rx?-hBBff 
tfmwi *© J: * ft/t y >> 7ffiS&fci:©ffig&ffi 



£J&&tf h 1/ -X C J; -p X m&t Z> -M<D H 7 MfiV 

i/^-/tMitri^. a«©0B«tt-o©H7-f^ 
i/*>-M*ffl^Tf^j«*na. n^(ciaffts(H]^© 

*>©h7-f Xx-h HW^WLTt^o ffiigt©^ 

. *©tt»fc:&3. (£&§££&&**£) t^T©U 
^-/ttt»tH-©D3;y^l/^t**, 
[0019] 1.2.3.1 ■h7 4Z7—hffl&m&» 
©«CBS»&* 

£®g&fH£[p|-© □ s; v * ^ y y^trntHtt 

a©2xx~hm eh o tcr 

-e^^c 7>*T<<74Z-'7)W&&LttLU&&s z.© 

7 1 — hBttlfltt. gtftWtJ^D^y^l/^Kc^nSo 

lJSLt©^^-7/l'#7^^'f.r©4Mvl|jRtt 
■t^CX*l*0W'(OE) -cacfc'ttft 
ig£ft£o ^©S*li> ^Sr-niW^- 

fc^LT^fcl^-Cifca,, MULaSVl 1 bfeJU - 
2aS©lElgS^ : -f&fc>t> "7D-f-f (floa ■ 

ting high) " "7D-^4 >^D- (floating 
low) «j^b-Ct^ft. UT^-flfS/^xAClftW** 
^^5rA©fi*af**«l»»tt, *03m&©M£&;t£ 

DX^-^^rtbTffi^^nSXilinx LCA#, t 

c A©jft»t*itt a-r^T© i /o tr > ft^m-r a c ^ 

^T*§ao XC3000i>»>l-XLCA©rtgp-e*JfflT$a h 

^^r-h h*5^/t©gu^M$nr*>0s 

$:^T-l^rtgWSS^©|gl^/M^Ci:^f>. =&K 
^>fMJiCLB©-o©fftC^Wmtao Y?4X9 

x, &®<bizm®ffltoffitiat>*), LCAtcijttsCLB 

fc*®©y- h 7 V4 ? 4 7=7 V*MZ&^X\t-®$} 
KZtX&Zo ftSmts Z(D±*>[zW&tteZZ£Z 

*%mui;yi7i-y7izft$\{btz>zt££t), Y=7<< 
XT-V®m$£2&L±.<Dni;yi??y7-\zU^XftP\ 
t5^, ffl©W*Mf«k:«i^T, u*J9**v7}L 

mmt<i>&%<oim& a v rm-tz&K a^ 
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fclU 2o©K5>f/^tf 2o©US/-M£-i&{e^LT 

fu CO* 4 CUT* ^©K^^gafcOfcfcgtti: 
bTm©&W£4;i£o l^fcCUT. *-©i/*>— /t» 
2ocDl/y-/^;lotWSo C©<fc-5iCL 
T> T^f^Mm^f^. h^^x-Ms] 

fifcU&ttntffcfcfci*. «WtCJ:oTtt, C©£i:£g|5 

[0020] 1.2.3.2 Dy^MfiK 
3o©*»$li. 0^£m©*ai^l£TI:f£^ie^3 

fcEBfa. «fc*ft£3**ANDy-hMttD5;..y 
•:TfciMi:UT^3. &Mpy***-v7ttA*e> 
^Mffl©A;^>tm;be>i:£&gi:<r*o eft*© 
OBUF/IBUF^Ittl^. F^M©e># 

B#tfOBUF£:, ^D^-OIBUF/OBUF 
fc, 2fflg^'j/7©IBUF, CLBStfOBUFi:, £ 
DX^-©ffe©I BUF/OBUFt> US/— A© IB 
UFfc££*TlvS. ^D^-IBUFfifiESIx'i: 
U P^*CLB®M£Cl^fcUfc©1^ ±7-5 

msmmz. c i+o i + ix+ox+i i+ci+o 
l + Ix + Ox+I lTfe*. ttat>*>u 
s;y£^y:r£XC3 0 90— 7 0i:U *DX^-£ 
X C 2 0 1 8-7 0 i: Lfc«£, ffi©tg8t©'&*fcJU 
8 2ns fcrtS-L G A*SSaSBBEfett*fc*©t:«b 

^c^#^*-7;i/Cfcgm*i*o nifyhsi 
^siBSfiBK-rs®^ ^*©se* htflUT-r^T 

©>f*-7/W*!i^©fc©T&£o C©^giJ^:«tci5 

Sc©*>*$£nfg*:1-£o 
[002 1] 1.2.3.3 *n*/<-iJll&« 

/^-f-yricKE-rso c©8£* hi 4 tc73^nr^ 
*<fc9fcD*^£#jffiir£C£©T-£*LCA©<fc? 



ut© i t:>sv/xtti/ '>-/^t lt i v>z>£>mt 

UT^So i'DX/t-^ym flOJF?— h©feto©l 

(D-m-ClZK^tKoZtTr&Zo D 3^ ' 

h 7>f Xr- h @^©ffiS8&tfi&£j&frr 

^©^-ett, 2£Ul©E»p*v 

li, Cl+Ol + Ix + Cx + Ox+IK t-&fc>*K 

[0022] 1.2.3.4 p*y<-JntW8 

fig • • 
U S ET^SnT^SASK:, ^D77^f y^|H 
5R*lRltt^PX/t-«fifcK45l*a5R*fttt : 

safest ut**8uti> a. ORy-iA0;^&^^ 

-:7>T£&ANDy--h£\ *PXH-*-y T^US 

So D'SJy^y^ b $/-/*©#©«££« lo© 
tr>fejfi*fcu K^-fMXtt, U£<-A&tf 1*74/1 
;R#©«£Ctt2o®£>£«&gi;"ra.- c©2o©tr 

>©-£tt^@f*©fcto©fc©T<fcfK *9-^tt-f 
^-^;i/m^©fcft©*©T*fe»?s cntt^PXH— 
yrtrffl^en*. lKyheLh©«-f . 

£fc#T£So IrMD^px^-^ti&^ut^ i t: 

7/W»**vrfc^«i6>B#fc*. *?>gfcLCA. 
HfclSHTfck 01 + Jx+Cx 

+ 0x+I 1. r&fc*,, 4 2nsi:LT^*o $©30 
tf> 2ttJ:OCLBtm>^ tt»£Cx (10- 
ns) *mzzztwx'%z><> * *-7Vio®aEfcta*a 

5£0lTiifc<T* OBUFZ©4*-7>3I5IE lie . 
[0023] 1.2.3.5 35Wf|qtt^D^/t-h7^ 
£ft£T8^Lfc*^T©ffiJ5fc£EH©A-- K£:n7T 

^p^M-^^^rtahT^xr-hsai^t* 

Hi S tXmt&olz. atfrfttt^Dyt/t-h* 
-fXx-h^JC^oT^ ^P^/t-^y7V3S5©HRI 
©h^-f Xx-MUKW-ffitC^So £P 
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;wiTOffis«ttt:J:oTart*natt-f -efts, 

So ftfc, D^^^^iyycDi^tClBUF/OBUF 
IBUF/OBUFZtt, SDy^^y/CTBUF 

^i/ttOBUFawiBUF&aa-ra. 

£ixfc^-*^*jgM©&tm, Ol+Ix+Tx+O 
x+Il; tfcfc^ 3 9ns (XC3 0 3 0— 7 0L 

ca^dx;H ^^o. **-:/;ia®E©f£&l*«u o 
1 + Ix + TE-xfOx + IK tm4 5nsf$) 

|Di?y£ I^DXAI 

IMP- 

. • • I 



\-tm i 
i 

I2| 



i 



i 



i 



1^*71 
1:0 I 
I *<om : 2 | 
I I 

1:2 I 
I : 1 I 



1 



©*Kfi£-Ctt. ^DX^-^rfcLCAXIirtSBh^ 
X^-h*t6Mr*ERCGA4:-r*jM#&»K C 

nbft^mmnmmz&fttisT^z* xc2o 

OOS/U-Xtt, rtSPh^^Xr-h^LT^&l'^ 
XC3000^-^{rttT^5o XC3030li, 8 0®<D I/O 
tf>> lOOfiCCLBStfZO^coh^^-hffi 

tt> &*T*20f@©£©«fc9ft h^*^-h0J8$ 

5v^&J»©KA;©--SK:-r31\ \/o\zyoym> 
£4*3*>©T&& 0 Sl&©£:::3x XC3030&XC2018© 

[0 0 2 4] 1.2.3.6 t^Tvm&Oim 
htt^«JS£gflL&fc©?a*. 

I 

1 *OT»f I 1 *im4 *r- 

I 

I 
I 
I 



^ 1 



(LCA^DXn-fyy: + LCAfc5jm 7 0MHz 

8 2ns I 51 I 42 I 39 
>f*-:/;H 8 2 I 51 | 46 | 45 



(d»FrM7t©») 
«»©* | AND*fc2fil AND*fc2<@ I 

I I I 

3<E©#I 0 10 I 

I I I 

)5CMtt I AND*fc2e I AND*fc2® I 



I I 
£DX/t| 0 IOR*fcdfl 

-anira, oasis '>tt©tr>fefl6fflu 



I 



d®©TBUF 
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[0025] 1.2.3.7 M©*n*^-jDgflMfc 

#»©^i^iiiB«*ffis«RL;, ao; 

, 2«©ti5Jy^y:70>fHr 

3 fi© D 5?y £ ^ y :?*©&* 

4 fl© D P V # ? V 7<D&* 

l 2«©n3>y^*:/©S* 
^^D^M-in^»fi£ttCLB&2. ste^-eM&B 

U #^:LT10 0^©CLB*Wm&fc&*£T 

*©ae-H©*jjafcffl»i/cb*s. ur^^-tf^ 

[0 0 2 6] 1.2.4 i/^fAU^VMIJ 
^^^^O^y^r-m #-©0gW*-KC;fe 

&ftftt^. ««>Tj£a©/txiee©fe«e)t:, 2^±©m 

tf> 3 2f@cDi2 8tr>ni;^i7^yri:6 4tr>©^ 
D*/t-*sr:7i:©«6{*fc, 2o©#-Kt, *n*. 
ni 6ffl©D^y4?f-yr4:3 2fg©£D*/t-i:lc# 

if-c 4 o 9 emomm^nomm^ znt& 



LCA££D*/*-^y:7fcUTffll>S®£(;:£U** 
l^o 7 2<@©I/0h:>£WU 10 0<@©CLB£ 
HSt>©£flB£-r*. *^©CLBtt4ffl*-C©AAi* 

^ftV2ffi*-e©m*» : Ffetf3j«-h-rs. sd*;^ 
Mum- \mm&z>nzx~ 

I S3? I iff 

I 9 CLBs I 1 8 CLBs 

I 1 Cx I 1 Cx 

I 1 2 CLBs | 24 CLBs 

I 1 Cx | 2 Cx 

j 9 CLBs I 27 CLBs 

t 1 Cx | 2 Cx 

I 1 2 CLBs I 2 4 CLBs 

I 2 Cx | 2 Cx 

I 12 CLBs | 30 CLBs 

I 2 Cx | 3 Cx 

^•^^3 2jB©^D^/t-^^rTf#*- H-8£tiJ- 

n^/t— tfttt-rs/^^ (1 6l£DPy>^x 6 4<@© 
1 0 2 4 ) atf*©«©M^ ■( W— 3© 10 2 

4. £n-e2 0 4.8) ©£Tfc£nx£-e&t*ft«&e> 
&i\> c-©j:^ftii-©fflsa«ETtt-«s©Rria4tfa 

-f^li^Py^f^MUTUSo 

y*-¥{ktZ>Z£0>X%Z>nVv>7 : f-y7£>7U*rt 
-*v7£ (Dm*8m<D®.&ft& a 9 y Z K £ft 

^ffiSffitttAoTtttt-r*. .2£Lt©Jj?-Hta^ 
«5SM^0B«£WtfSfc«»IC, SPy^*->*© 

* d*)*-? 9 r©**©Attn«jfc i /ok>c»i 

-KI/0K>*»it* ( 01 7 ) . Di»9*#-K 

i/OK>t»«t*©fc«v^n*^Dxyt-^yr 

»LT^a*©fcttSJ©fc©TifcS. 
[0027] 1.2.4.1 ®^D7n-2/^rA 

ds>**#- Kft«s»ttir*fc«)©— 3©#Brti4. 

ns?y***:7©»i<jfcDft-5fci:*>fc:, ttMfc^n 
^-^^ro-fey hftffl^Tst«-H©I/0^>fe« 
SfiM»-r*. C©S»tt&*D;i/t-fck stfsr*;**© 
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r ftttSfttt bTt ^ SB#tfJ * P * / t-ffiS«ttft x u 

*y7mtz. xv«»mmm?&. so**** 

T-K©'^fcRNI©ftttft?Stvr* £nS;y*#-F© 

©e>*,.**T©Dy**jK-p©#*jfr»&©e>© 

>4£bT^S. ElttfcbT* #Y^y^0ffitaWftI 

Mzaa-rs- qgi 8 ) o &z^^©e>&, 
^^©^©^©^r^y ■ncfflK-rs. 

©e>££LT^So ffi^fc*D;wt-«S8tt©{* 

«-.-A*8m»&K^b^a«^- n I 

- Ffr&MnTBtt3nT»«nHR##- NDI/0 
K>£*bT*!K-*-K©I/Oe>©ft©|^fc:tt 

.nxv % * c t t>& * . . wm * u © <fc o immxk 

*7£HT*rafcMfcr*fc»©ffiS»tt«>:/* h 

*n*M-ira£££©<fc?fch^;^-h-fe 
^^3>t*^TRlHl/fc*tt©^*©-oftffli^ 

fi»fl©#^*cHoTwa$ft*. ra&iiwm 

■ h*^^Ti/^xAtcM-£Ho©i/^;nci3v^ 

• Dy>^*-F^ 3*1 2 8fl©ffi£ffitt$nfcl 
/OKVttfft, **14ffl©D5?s>**-y:rfc3 2 

Xtl^o ftX^yTtt, 1 4M (£5 6<@) ©L 
f-^^ofttfoT^S4ffl©/^fc2jB©Yf'vr© 
£*^ofcaFoW*8ffl©^*i:fcl|jL £ttfcb 



*-K«fc:5 1 2ffl©D$;ry^3f;«-KI/0^>ft 

• HB©tfy*X#> 1 2ra©t8£gM£tifcI 
/Otr>£#ra-l-8fl©#-Ffc6 4ffl©Y*-*:7 
^^SYl/^l/SB^Wf D^^-fc&^ifrvxSo ft 

KCX^y^Ofttf^TV^Sfg©/^ lf@©Z^ 

?#**x3&5 1 2ffl©#^^^r/o^2/«*T 

•77fll 34 5 1 2iflXBI8»I/0e>m 
So l-8ffl©#y^^i:6.4.fi©Z^s;7'3&»e>fiKaz 

**r/oir>fc*hbT> &K9-*x*©LY?-.y7ico 

[00 2 8] 1.2.4.2 3RaiSflt/1X5/*5rAl/'* 

3>Ka-^^-H*>3ir©||fffctt % JSWTfltt/i;*© 
Hffl&flHvt©. D v ^sK--K©^7tA U^;HB5 

y K 1 1 /O > fcsK- >*© I/Ofcf 
>£\ /txp-f+fcA-sT, fb©?"<T©4?— K©Hi; 
I/Oe>tC^Mf S (1X9) o -^<o*<!)D5?»^ 

tf-Fi/otottfc&xfc*, m\mm 

@H«*«2SBRtS&»©/t^»7>f+fcttffl-r*c4: 
£«fc-rt* MX£#WbT^Sffe©-r^T©tf-K©/t 

& T tb % o fiSSRt £ Z t <DX 3 SKgt-@ttJH©£* 
j&tt, ^*7-f +©»/«**. tf-K«W>I/OK 
>©ftfc«U\i ftS'J©t8££bTs 8ffl©#— KCfc 
^X, -oCffl»U^ S#-F©5 1 2<S 
©I/0-£>£8lftb-m%5 1 2<@©^* , 7>f-\'## 
*fbT^3 ( 1320 ) . 2#S> 3M, 4§a, 5§- 
B« 6#g, 7«SAV8ftg^--K©EIR8MtfA«:« 

LTl'v*0M©TORttft*©»£5 1'2T*»K f 
^T©@K09tC*UT. sK-HaiT/txttl 16 6ffl© 
K>B*Tft«*n*ttfC**Ci:***J*»-5, C©C 
ttt, #-©^®©^- K3Rft/hd < LW>)*Z t£± 

ix®ft$)£&mznz><, bipL-m<DMi5m.^t 

mi©WTtt. *^4ffl©#-H*8ttbTl^*2IB© 

/t^xoAvx lS^bxv^o xvifwontt* m 

©/WY-CffiSSBR-r*. X/^^©3^©7^^^ 

jR»|q|tth5>->-yt©»fiKtJ:-3^ 
VY©»7-f-V#l8»dnr^S*»M^ X#Y£I£S& 
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xi/*;wt*©-;mtfefi©*fcffl^s. 

iWttfcstWftJUT^S*** XOMXi©^^ 
So Yft^UT©«SSBR4»55WTlRltt, **fct>^ X0 

x«xi©v^rn*»-*tJ:oTett$n-6«^, sad 

0%-l 5%C»£b**TV^. Pg^tt. «*T?*k x 
^^*)fc^2 o©#- HXtt 2 -D(D?)l-7<DX- Y ft 

^-rsoi»"gfes,( B2 2 ) „ ittimjixim&fflii 

1B»T*»K ttitT#«fiTf**3WjilliT?**. ^©*i 

frj&c'o £ < ©p *Jv y i /o e>fe«©tf 

[0 0-2 9]- 1,3 ft%glWffifia? 

mancDawRr^fct; x*ttWftieBu »*w© 

P 5? v >?#-Y © L 2 7<DW\Z®L D ttt* *y \— K »> 

. [0 0 3 0] 1.3:1 HW^eU"- 
£<©A*§mmM*Uft|l;tT^So ds;**** 
:r*M*Vft!UT^Sfc*tfmBttT*fc*o t^Dy 

1003 1] 1.3.1.1 i&MO^VT-*^* 
tCg^SMtSo : 

a) WO/^Ut^a-Mi 8&ra©-gBT-fc* 



<fe£o 

c) M*©&E&tfe* Mgft^-fS m±©»MW 

d) taK>^7x-^ nrwk^/ty^-f-r 

So 

e) W)*V±-)\,\&y4 + $y*X\ttL<7>9 : r4 
^T-feS^m, dftlCfcoT. tttfS£&©£' 

Xh!r7, **-+XttfflB©*Dy*';*fc:-K 
^VS-SSCliitf'T^So C*f6©Sffft«JBt*>« 
* U * i< -a -MD-rj&ttT-^x * * * - ft H2J.lC^ 

mmtomnmmumjSL^ u.77 if s^x? 2>©t> 
d s; y * ^ * r B-©ffiS«ttxvfe© tr >tzmvtz 
u^a-jbft&thrSo i&gft^ito^e^a-^ftat 

Of****.. RAM* v rftffiSfiSRCjgfiSMSK Uft^o 

iBfcttj£©k>fcfctt*t***&T**. sawo* 

y^^ytrft^^U^E^a-^KiaiDW, RAMf 
y7ft^D^tHDXfsr7fc«5Sfit6. 1tt©R 

AMt:>ft, tt«ica^nfcx*yrK>fcffi2ffifis 

a-;i/ftttffl-T5igmt, u*Jv>?1-y7imm*%<0 

tm-<DL—xsizz&m?z>o iffl<fcD*#<©Ds; 

«f^*RAMK>.aVL— X/t^©jR^^^^tft 
So U^a-^D^y^^^lCt^T, >ft 
U^^a-;i/ic^Rj|fet4^lF*^ 

p^y^f^r^it, a*©&fi> e-y 

^^U^i?a^;i/ft N 10©7yim^^UXIimo^© 
P^vAftfflV>T> ^^EVrt^ft^LSWiE-rSo c 

ne»©ns;y^flija©ft{t«ft x wrtc^to nut * 
iait®©^^^>^icgits^ft^fs, A^«rtg 
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m±MMB84256©<fc o fc 8 t: y h 3 2 K©CM0SSRAM4: L 

-o>s 0 ztuzxtat, 7>r-h-£50nst?ghirc: 
frfto^&©7 ; /W7£ffli>ntfy*--> 

f^.ftfcis^&tfi o ox©»»^-ir- K-e 

xA©~SB#?&>K y7byS/a£t*fctf>tatA;*J 
^>f * 5 y 7 * t y fcttttB A KUSt* % c £ 

tffiw*ysj|{«b-r*. 

[003 2] 1.3.1.2 DS;'<9r£??7feR'AMJ: 

8$©3 2K S 8fcTy hRAMA»£fiU2o©M>7 
l 2 8f@©L— x;<*£;rr*^j.-;i/*K#H^ 

**>©£<&£*** ^ORAM/^^ll 1 5®©T 

Ki/ae>fc* 8<@©g&^*-7>e>i:, 6 4® 

©x-*tf>i:£JI;tT^*o 2ia©^>7SVL— X 
;<7xfcfc> 3 0 2<@©tr>i; x *7,h-f >^7i-^U 

©fctf>©t:>i:£&gi:u-a^o cnau ffifflnrafc 
Di;^7?^7*©e>»©2<gT!fc5 0 ict»)^<©p 

[0033J 1.3.1.2.1 'J7 KU7Di;^7 
y7£, "MAO" "MAI" -CwbT^*. RA 



M£M>7£#g!]-f £<, ^©/^fc&^CDMA^yT* 

>« i E , ;©«*»4:|n|ft©MAf-yrStt»«B. *©&* 

-T&fr*N ^>7©Tb-l/^S^> hP-;i/^-f >t 
£oT<i>gfc£tf©M* MAOStfMAlli 
J?J©/t7s©*fi£{$fflir*o mtf. a*RAM0¥#£ 
gMSteii-CH* 2<S©MA? L y7'lCj;^T\ 2jB©a4" 

^y&f&Bfac: i y$£ 

JRV3>hP-;i/lH]IS^&^MA^^7*IC^-r5o & 
M A y T'li/ t > 7 ^©^ R A M©T K 1/ 7> Aft Zfflffl 
t^o TKl/7A;fr£, ^-©/tXT^Vot^Si 
4>MA?-*7tiU ffl^-C, 'RAM'xOlMXAHW 
U x-7£7Kl/7j§£LfcRAMtC©#S£jAtrc 
ti>*^$S«fcdCL-CV^« £MA*y7*£7 

*><> H2 4ttv i^KbTMA*y7*£Xl>:^;b7n;< 

ftoTMA^yT'fcflSfiE'fSi f^T©T KVX^7D 

-^ft*«ttttfflfcUfc«^) » RAM7Hl/7>^^h 
©^t*g^tS7KU^tr^h©gB^^t7U MAf 
y7 F <C<fcoT«II»$nSM>7t|J©RAMS7 , KU^}S 
^t^o *©ffe©r KbXtTy YRVffltMffiCDmZ&fr 
^^-7 r ;i/tC<toT. §^©RAM©a^jli^^^>-7 

tfgM * y (c^s 4: * n i6 1 r ; ■ d s; y ^ *ai 

m«, ttM^^ey^lfflCRAMfcEIUK 
Jg£x TKl/^tTy MC«6V\ fc^-0©RAMSji^ 

^^-7*;i/^i5g^n^o IWH-»/*y^lffl«)f-yr 
©2&©(g£*rra©^ -w©ramsa^^-7* 
^tfiss^nsc ^^ey©7 r -^n7x<i©^7*-i:«y 
&^ W tTV^* 1 «t ©sa^-r *-^tt-r 
zmt®* * y $^tr«^> ^^>^©^ttsi2^^ ^~ 

T-^Isl^^ffl^S^ii^^-So MAS 
tJ f MD5 L ^7*4'©x3-KDi;5/7©a^SiWft^© 
tU ±i£©7-r>tc?S^T^ffiitao c©^i:«, M 
Afs/7^iSot^5L-X;Ui: v MDf^7^ 
ofttfoT^£3> hD-;w^MXt©^fflqJIMt 
tfc#tTV>5o ^-<>^7x-XDi;y7tC ( fcoT, 

*xk>^7i-7;u^u **hfct;:©RAM 

AM^M^^ffl^TT'Hl/Tx^-rSJ©^ /tx-f>^ 
7x-7xfcJu 7 h*U7^v;i/^7*l/7^ ( 'mux* ) £ 
RAM^^OTKU^tCTKU^m^l-So 
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**h#iffl©RAMMf&*ftfr5»fc. 

So r3-^D5;y^tt, rKl/*^ h£{£fflU R 
AMSKW-rrfc, &TORAM8&^*-7;i>£;£ 

«©fc,-*o*©OTfcjfc5fc*S. MD^vrot 
^T£, MD**7fcH-©L— X/t*C»ttLTttlr* 

[00341 1.3.1.2.2 ^t'Uf-^^Di/y ■ 



/w^-^tttlflffliati. *-y7fcicixfct2t: 
wrasse l-ch*. ^md^^^^t©;^^ 

*©aRAM*0E^©ifyhC^«fci:*C< X 

£s« MD^yr*tos;y^fiWx-^/t^ftatj!it 
•■Spttuftiww*. 'n' ffl©MD^^5rav 'm', 

i©Xfy7W5®^> &MD*y7-£M/n©iI 
^©X^y^ftfflV^8»fft. ftr-^K'^tt, 2 
<i©L-X;<*> *D*/tHtaJWHH«tttt 
J*©fc»fc, MI/0«j«©fc»©DIXVDO/t^ 
XttttS I /05R^fiH4«ja©fc«)©llP»A*» VUDff 
«*©^m*»-*Tf»S. C©<fc?tCLT> &MD* 
tf'7ttd>ft< i:t> 2 *M/nffl©L— X/tttft I/O* 

So cn£ttitJttft><X£, MA©L-X/t*£mfcS 
Cfc**Ct*. MD^y^ RAMAlFRAMIf»h« 

©mhhru cn^©fi»aii«»ia»sa^**, 

MDf-yrfcffli^*i*Ds;y^^yr4i©K>©ft* 

(DQi:»«) *«r*ftiiI/Ofl|fi&*LT* 

tt, rKl/^A*e>(ADDR) 

;Pfcf> (WE) fcWLT^So C©HSWIC*I^T, m 

So *S3fic«^tttRAM©ttfflLSm\ 



r-*-f >£DQtr>T?g{l*S« d©£3g© 
ISr/UXli, $&#4*-:^©|$7B$fc-fey 

£tu saB-K>sffi»-rsinj(0'Ry-ht:«tt6n 

So RAMDQx-^fcTV&v B2 5 t^»nTl>&- < fc- 
fcKv> 'n' .turn, ffe*>|5)&-e&So ) L** 

r i ^ s <fc -5 x * * Tvenmy- v turn s * 

-^;i/y-h&fflv^#MD^yr*«j5K-rs (MD 
'n' SEE***) . yXAEBHflfcvfco-.. 

-7>-rs*§^ Di?y^«;. RAM©jfra^-h>v© 

;i/*So fcU *-5T&ttfttf, lH]K©iB&JOg4*- h 

^e»RAM^afeji^n, >owp±3R3ft 

SfcS&^tfRJi&fcfcS. ±*£bfcJ;?£, ttMSA 
*-7;;wWtfWj* *-7;HSW MA** 7**, 

Cfttt, [g2 6 tC^^tlTV^J;o(C, SRAM©#& 
y-*7*M*, «tSRAM©5?-^K>^^-- 
^ x-*^>ttSRAM©DQtf>lc£ji£ftS« ± 

gB©0®T<i, wm^r-w y >-<c(n« nfc i «© • . 

RAM©^$r0^LT(r^o ^JCtt, ftffl©RAM*|ft" 

aa. *-©RAM*yr©**?©eftfc4ort> . 
©MD^yrfcSBB-rs. htKtfas 

^^tT> MA^-y^^MDf 97+*tGMt<tl 
So ttffib©»^ 7Ki/^©n-ey httx v;i/*r 
l/^^ft^tTRAMDQm*©^m4(»-oft«R-r 

So a^nfemAttMsraa^-f^-^ncjioT^ 

M©«fcHttt»««y ; Ey7 ? -^7'«>h 
SflWct*. I5tf^^^©tti^>f^-r;i/$iffi-rs^ 

>tt-RAMDQA*©rt©v^-rn36»-ofcfijt*nft, 
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ia 2 5 £ ? tcj&ggy- h a a &bw *<> * 
.urcffl^yfcTiMsat-sa^ MA^-^rtcAo 

bTMA^f»eii^n4p /txtfntHtftir^iM^ /t 

U&RAMADaiRUfcr-^S. Z<DMD?y7\Z# 
c©x-*li; afitott&afclRl&T'n-fexc 

A-s-T-a^nfeRAMoaQ^v^e^ns. 
tt^tt. .#^©»gt-sw * y ©7=-.*/*;*iBfre>*-© 

{&tC<fc*&©-efc»K fioti/^-^MDMRA 

>h-D-;^-f>feffl»«cfct:J:oT. -mow 
D^arrtfli\ lJi&^ol&fMtyfcfSaBU « 

. t% ataaftL— x^feffl^Tsatw^tytfiaa^n 

(0035] 1.3. 1:3 •Km^^UOfeMtttt 

m • • - 

-otWlBtSBfflA^^yRAMaWiBjRSffilV A 

ABttw^RM^tyswsra. sttnaiAtt 

tt-tt©*«>£« t fc»aw* * r 'J * h 7 7 -f MZM 

sc. ^©^^yfflfia&i-sfcfttc^-r^st^t 

© d s; * Vr-^ k: Wt * 7s r— h ^ > r 

r> tttta^tyrKi/x. T-^s^v^D-^ 
^^©em^fta^^-^i/oe^i/o 



T©i:*i»>**&. :»tt*tt©-fe^S/3>fc:Tj«'<-5 

• MtffU-ytt, ft£©^* r;io<*yic*r-rs** 

y&*g8£, ttfty-^ttacttat. £©«&# 
^sfrs^-rsfctt©?*-**, **y©x-**8a 

•a-1ffcJU £©#-K±©£©L*v7{fflHfc:**y 
t y i tiT V ^ 5 ^-t- 4 > a i- (part 

itioner) ££tf£ a Cl©^— £tcg^£ x x-r> 

a^-tt, HRfi^fflflir;i/=ryXAt:fieoT, tmotz 
tt, co^-^fcd-y^nftfr^T-f^^affijR 
«jDST*cfc*«.tf#*b wwu-^tt, ^yc 

»Vtr>fe,-«^©L-VX«S««/^t9JaT*.- 7 

D^y^fcgstturM*Mxc©*fflar*iifc*«'?g 
5fc^5fWfc££tti:LT\ <>*3***yy<x©»j 

• 'JT7<1f>>XxAtt'©§Pi/*^^^^7'tC||t-^^ 

5/hyxh^7>r;nc©ii^^fTa^ *^©»n« 

1 ) ■ MAXttMD©V^rn*fe«5ggte*ttt J:-oT, 

2) i§m©D^^^^'y7*I/0e>St^#^t8^|ft 
^Ufc©i:TO©^&ffll\ ;^StkMA/MD^ 

3) cn^-em©iHi8&^tcgii^-ce>nT^^uc©MA 
x, x-^xttWPSSR^aR-rsifc . 

4) Xx-h^>h^ Cl©D$>5r**-*70**hy 
7b77^M:M, c©Di;^^^.yri/0^>S 
ft, ^tt>^8tfcK[itgBp<^ys^^c^'r*©^cfflv^ 

•^^hyxh77->r;i/^ byx rg&y-^s 

>v y&ux?- y 7<d* v h y x h 7 r ;^ i: ur© p v 

[003 6] 1.3.1.4 A(*w«cj«^y*s;a-;b 
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c&i&L&ttntf&e>fcv\> XC3090 lcad^^^ 

|^*<fc?K«o*£o ^©J^fCLTl 2 8i@©L- 
X^X, tfcfc"^ £*3 2ffl©X^y:/fc:oft#oT 
U*4«©^;*&g&ttS. ^iH/0&WT^3 2K, 
8K^M^f-f^RAM^^^ 8M©RAM© 
£*©20©M>**tcfflv>*o &;i>>?\t, 

©MA3^7\ XC2018 LCA££bT^S 0 &MAf- 
y:7loU 8ffl©TKUX^XRtf 8ffi©£&#4 
j^ffl^T, .-€©RAMfe«»-r*. #MAf-yr*^ 

yi/tXfcfttt-fS. at)-©^>liv ^n^-fc»ttu- 
tl^o S^gftaX^yrfcofctfoTV^ 2 8M 
OL-X;«t»tr* o .MAfyr0tt, -IB©'*** • 
;U0MU MAl-tt/ixifcttflTT*. 

V.3>.hn-;HBIB«*«^i&n5. 5±&3 2ffl©L 

XC2018© tr > ©&##)&B £ KT I % * 6 Cffefc $> & V ^ 

jSTSftt^o 8ffl©MD^y^tCtts -T^TXC2018 L 
CAMtSo 3 2«©X^y^S»*t««^, (± 
«0*fcfc*fttt) =§*©ND:f y:7fci3 2/8 = 4<S 

V^Ux-* £y h KflH^ti* 2 *M/n = 8ffl©^ 

*££LT^3<, *©F*j©2<Bti, ^x^yric-^fc* 5 

^>TV>So ^X^^rtCOft3&SoTV>S^»^2^© 
/IXfc&lt, WT^^-TidiC ^:l-;1/£> 128 

\yZZtW*C%Zo KIT©?-*- h&l flg 2 8 fcSl^T 
";W0"tt, &X^yr*>£ofc#oT^*--S&©L 

* 8Ey h5 1 2K©U1©^U : L— X^X OSV 
l&frLfc (MAOSVMAlOiS^tSBR-CSaJ;^ 
tC-StCUr^S) 1 9ffl©7HU^SV2ffl©3>h 
D-;i/ (WE, OE) \ L-X^X2;&tf3£#bfcl 



6»x-^ (DI/D0XUh*5^/l^>--A) c 
SMD^y^ 1 efflORAMtfiBR^ftfcHH©^ 

• 1 6tfy h 2 5 6K©liB©p< : eU : L—Xrt* OJBl 
TFlZftistz 1 Sm<D7 Kl/XRtr2ffl©=i> hV- 

Df^ll ^8«©RAMC«tt$nri^2ffl© 

• 3 2fcfy h 1 28K©1<@©^U-: L — XvIX 0£ 
Vlfc^Ufcl 7i@©Th*UXStJ c 2ffi©3y hP- 

;K L-X^;U&tf3£^Ufc6 4<@CDx-*o &M .■ 
D^yrii. fc*4«©RAMCS»dftT^*4.ffl©-. 

: 8 try h 2 5 6KcD2<a©^U : &4r,. L--X^X 
S7>Ufcl 8{@©TKt/Xi;, 2{@©=J>hD-;i/££ 
WLT^So ;tX0 &-£©;< *U (MA0)©fc«>© 
fc©*C*!K ;U.lliMO^^'l.(MAl)©fefi)0 
&©T*$>*o /^2&V3£^U£1 6®©t= 

-*tttt^i; ^MD.^.yrii, 8^©RAM« 

l*£tifc, £^©* * u ©£#>© l m©xt-^ t: y h £ • 

■ j 1 6 tf y M 2 8 K© 2flj©^^-y ■: L~X -. 

7ffl©r HV*fc:2ffl©3>fD>-;ui: 
£#l/tl>*o ^X0li-7j©^U©fc«)©$©-e& 
0. /IXlttflfcfr©** i)<Dtztb<D<b<DX$>Z> 0 
^X2SV3^^Lfc3 ^iOf-^tlrit^*, & 

MDf^ni 4iB©RAMJca»$n&^ ; ey©ife 
to© 2 iB©^^ try h^Wbr^So w , 

Xli; HWlttttOMAiWMDf* rtc^M^ti 
fz 1 2iB©/^^e»J5KoT^S« 1 2ffl©/t^lig^3 

> h D-^«irt&««?-r c:©^iiHo 

^l/i:, 2ffl©2 5 6Kv 8ty>^H-fiR>t*y©^ 
©fc»©flSkti«mA-f*-r;Wi^i:fc:, ^xSji^^f : : 

So 

[0 03 7] 1.3.2 MkRtFM 

t:a-^©jW«OT»©fc, K8t«A®*flfflf&VR 
8t»fr6©*fflg^©M«i:fc:IS#Lri^. 

So c©-i:^x -HI(c-o©^-clf'5«'&K:tt, x 
[0038J 1.3.2.1 |iJ©$4xSfe«>©^h 

ffl©fc»tiia*nsift8K»*©Hfi©@B«fc«i&-r 
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a£§an-gcic& * - 1 <t o T^t>n-s . . asKwao, 
ty\szz hy-A*2iiA»»^t:j:oraa!»5. ja 

2_9ttCOJ;^3Ec*iJiR^^ h^^eyftSMt-r Sfcto© 
^SS^LT^S. MJflfc*Dy*<M-ECLKtt7 
P*^fe«l»-r*. ECLKfeHJUHb* ftJH 

W>*&7h'UXi'->r>Z&m&tZ><, ECLKft^ 
-ffcfcSfc, #*>*&&©»< 7 h^©7*KU7>£ 

ti\ ECLK©EJ8©BSRAMCJ;oT8ffl;*na. E 

cLK*»*tywt&*t, ^j^^msnfcj&ia^ 

7Mi/©ffi#D7U^7'7Py7 , ©7P>.y7£:&£o 7 

nzmftzmmtz. yvvryuy-r^ ^7 hmsi 
*M*;t>©iagftui»s*e>-caft-. c©7*DHr7i;M£ 
ttlttdii*. m&<9 h;i>fcRAMfc8&fc©fcffl^ 

[0 0 3 9]. 1.3. 2. 2 JfeSffl«©fcft©^h^ 

^y 

K-Ttt* $rcftfttt>7Vl,©* h y-Atfcfcfcrdffl© 
@^fr£©^7 h;b£J$i£-r&o C©B#, U*>y}7 

5. coctit.^'j^ H3a*nsffl^as©0B« 

.t»sg$nfc*af^^ h^s, a&fr©fc«>tc** ha> 
tra-^^i-cfct^oT^nSo y 
^ft-ac^^yp^-i/avfeKttj-rj&stffts-fc 

tf>, ffi£2:@tiU 7FU^ h y-A^2ii*^>^iC 
X-iTWLttZo jg3 0 ftC©<fcdftjfcg^7 h/M^eu 

g^7h;b©«§tc x ECLK©^lM^i:-5o 2jt*£ 
>7tt7KU7>*>->r:/*£tlft**a ECLKtf/vf 

*7>*ii&©^7 h;i/©7Ki/7>£-e;*j'? 

>h7-^7"r5o ECLKtfP-tCfc*£. ]fog^7h 
;b©figtf h^>f K^ttJioTRAMDQr 

-*tr>££j&£;fu s&#©fc#>tcRAM#>f*--7' 

fl/Stl*. ECLK#fWW<Cft*fcc:©fiSI;J:RAM 



3&*^<©niB«tfti&$n« 0 m^h^RAMic 
fW©fc«>Ei^LTofcv>#. tiT-e^iffl 

W«Wi^K;M*y*-6*feu*'tt6; fla^7b;M 

■tyttff-OECLKOT.ftfli^T^*, ECLKM^ 
14, 8rU^.h*l/*#*'7>*^^I&^ RAM 
&7Hi/Xjte-r*fci:t>ft:< .x-^^KHi^tU Ha 
D7'J^77D y 7*£* y h 7 y 7"T *©fc+£g < ;\ 

T©j£g#&£.U to, cii&©]£»;&sRAMK:8& 
fn*»*££&««^ !»IIBMHftjE-U<.*>rJJ>^ 

[0040] 1.3.2.3 »&^g©fc«>©^7 
*. RAM-Eyhtt* fefcitE-fiDRAMx/W^T* 

atemLttii^c *ut. eclk^p-©^^^ 

h«»-K 7 i: *,»D 7 y y 7*7 p y 7"A7J 
tU ^-©RAMDQ^-^^^C^I-SC^tcfc 

t^iSo ^vT-^st^^h^^^ytm^wjst 
/i*^7 h^M^ey tom&m&ms mm^t v 
i®zvR AMfrzmmtz tit? zzt^oz 

fc-efcSo -e©Sffi(i> RAMtr^ h*j«a©»t:fflvv 

J8©P-©ft£S&frfre>Tfc*p d©ci:ttx RAM 
^y7*©"T^T©Ky hMflkEJBt\ fi^ECLKA* 

^Ufc*)©^0^UT^So HIC, V>^(Ct 
TDS?^f-y7 ( "MAf^r "MD 
'n' w ) WtiCfc^WM^UDi;^^ 

ns>v***m, ia^tcRAM^yrsvyr^^-tf 
ffisfitt (Xfyr) ic^^nr^So ^7h;M* 
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sato^Ttt, #smra4 , 744,084 ^iis 

[004 1) 1.3.2.4 7t-iH>y^l/-y3 
>©fc#>©^7 HM*>J 

y 7 -7 ^ if 7 * - ; i> h ^ a u — > 3 > > x r 2* K o o 
*-;H*$/Sai/-S/3 hJM^y 

* * V c J: r?t^©flff& ®»©Jfc# i: tt«<* ft * o 

T@BH«B»TSttto!)K:, ttJTJfctXOR*- Mc* 
oT|s]Blfl©«i:tt«*ns. XORy-h^, EC L 

®£7 'J y 7* 7 D y rS-fe » h -T 5o *7 h ttx 

7 x-7 £?>LT V h 7 'J y 7*7 Py 7*£ 

[0042] 1.3.2.5 HS*ti5aftWat*tfS 

* a -c i: #t « a 1 1 % fc, K i: HtWir 1 1 a 
x— y/^fcgjtt-rscfctf-css. 

Yl/^;t/£PX"t-©Y^y7M*— MrJR&tttta 
X— YawY— Z/^t:gaa«rsci:%T* 
^^rt'Jfc Pyv^9rr©fttol»tL# 
sr7D^r-i/3>l:lRDftll L^^7-P^— >3>tC 

ffffl-rsL— x^tatt-rsfcv^T 1 ^^^^** 

**:/fc©iBifc©*8ra*ra. x^rrfcaww-a;:*: 
tjior, n«*n4»»»©0B«^©««ftffi\ 

XI/^MB5^fctf bTofctfoT^a. t^a-Jl/ 
©£&T* a^y^f-v T'&'V? ^ »J * S>a— ;nc 
'J7^>f1fi/7xxA^ «M6ft©Xtte09 

«fc9*{W»©^h;M*Ufeffl^'r»ritt«c:i:*«T 

ga. ur^^trnm^^uft, Lf**7P>r->>3 

ty^a-AfcbTffll^SCl^'C**. **y^>' 



JL-ZHfrtDyy^^y^WfiJ-ratt^t, IJ77 

* -tf A©«SttMifta«OK:fT^ C lc J* otmi 

[0043] 1.3.2.6 ftfljfc^* MM t yaw- 
's 

y#tf^7 K;M^yj6ffl©PiA©fc»K:ttffl-rs. * 
©Hweftr-*?^^+aii«wtt, m^ijo 

cur. *s/*a-;i,£^? MM^y-fcbTffi^a-fr© 

&#77*7>£ffl^T> lK«li/)t^(^fM. 
y © fci&©M AS VM D ^ y 7* tc gy S3 i: H«© n V v 
ZZmffttZZtZTriLX^Zo *7hn>tTa-*# 
#*SIM*!BT*a»£,. *^T©«wm±fBIBf#&«fc.\ 
T^bfc©i:f5l— 0r7-^7C^oTl^ B ( ^3 2 tC 

L T V ^ a o ECL.K §MAf-y 7T-«j&$: 

narKi/7*^>^©(5]^^i:ao -ia©RA 

^T,^50t, =&MA^^7li N ^7h;P7h*l/X* 
•7>^©3tf-^LTV^ao f^T©* 
-(DZl>KP-;b (ECLKS^U0^7i-^. 

e>©y-tr^>.^) £®THS&«>, -e©§^iimtcffe 

>^"7a:-^#*ffi««ffl©«d) , 7 h*b7^*^> 
^ttJA*&aSftiU'RAM©THV^}i«feff5. EC 
LKVD-WI (S^^iffi) ©ffi^ 7=rJ.-^P 
S^7tts ^©Mi:|nI«tc-r^T©RAMSii^>f^ 
-7;i/^±®-r?> 0 ECLKIt 3>hD-jraicti 

33 ) o Mm (A7^>^7x-7*s#^ffi)^HI©^ 
£) v ECLKtf/M»t# x RAMIi«^7h 
MfttttBU E C L K ^ P -#m\Z ftZt, RAMt 
7 rtZmm'ZVZ* 7V*J7*7U«>7 

(^©rt©-o$s^rs) o ®ir>T, mm&ms. 
&tox?y7^ft\,xmm^Gm+& 9 eclk^p 

-WB©«^ ^'^©h^T^-M^-TVl/ (e 
0, e 1, • • • en) tf£5g2*u fflSlgfc (2<@£ 

^rb^-y-s^LTRAMDQ^-^trxrCT-TSo 

^7xh3>^a-^^ *7>f-f>^7i-^U 
iC> $fM^©RM7) S^b-CC©^^ U&T^^^t 
^©MA^^7^IC|»^naM7^>^7 
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ftrrvtV (mux) £tfJS&;u ^7#RAM©7- 

5fctf)©fc©T£3$8£\ T^-yp^y^fct 7KU 
*Ey h£^T^©RAMlCffiii#£fT9^£-e&£ 

£ti7j**„ RAMfc^t^C&g^ftST'Klx* 
ty YAxmm 3 > h n-;i/ 

^7£#UTMD^y7l;:£g2ft2 0 MD?y7C*5 

^iy^tt-T^r© 7:r-hRAMDQtr> 
x-*W7j£jllRU MUS, M7^mu>f*-7>M 

. .^x-T^fil^CCWf.V h©fc«>©*7>W ^7i- 
W2rT-hRAMDQ-F?-f/tfc**T-7;i/U 5 s -* 

fe-RAMx*^ea-rs, 

[0044] 1.3.2.7. ^l^f'iJOUWM 

^8©fcfc©fc©Tfc*©*XI«g©fc«>©*©T? 

S^l^y b ^ h77-f;i/CS-3<^OT*Dx C:© 
ft©-Ott&^ ^ a — ;WD p y 9 £ ^ y 7*©fc#>© © 

.*>hfcJBtvt^3. ClO^Xlix ERCGA*y h 

yx>£8iy-;i/tt< ttSoHi^ig^Xtti/otryic 
IFgflMOfett© d 5; y ^ AiFfBSfiR^ffilAt Z^t 

ttftv-^ h/M%y try Mc*hr ftrntSBAv 
l&**l«^^1■n*»-»©fflS^K»©** I lffl5k:«la* 

)n/ov>0i/ovy&<D{±mm^x, 



*5lvcg&BUfccfc3fc: N £TF©«fc7fc'<* h;i^*y© 
lslKMC£&3iifc m±©^7 h;M%-y|t 

^©isti^x-^^jgiciijitfo rawy-. 

;M * U S*»KCtttt$ ft*: E C L K [USgfS fcfls 0 ffi 

at d M17 s h ±©t >"rn^©^ y rmz* z 

-o-**h;M*ya»*fcffiJlu -ft^£0?§^ 
. yr^-fifS/xrA^&p^y^yTYD^y by 

BIHSRttfilTt: J: oT* y * y 7 b £ft* : 

1) £©p$;y**y7-#, ffl-ssaawsfc-j^TS* 

2 ) P *J y y 71/0 fcT>* >M£f#*RHC . 

a«Lfc©fcBa©*tt&ffl^Tx /^^-wtstjfp^ 

y**y 77" W^6D^7f^ 7*1/0 bf>^-WV 

. 

3) ^n*Tft©@B«t:»iaT^nT^&^DS;y^ 

4) ^7 L -hp<>>$:C©Pi;y^^y7 , ©^y >yx 
h77-fM:i)U*N d©P^y7^y7I/0e>7-> 

^y nftstwa^^ »ffit>ttffl-r*. 

• ERCGA*y b*)Z b$£&y-M*. . fflV^tlS^ 
7 hiMt y$9SlSTf^A7J^©P^y^fitr«S 

[004 51 1.3.2.8 Xf^al/-^ 
^f^2t,-^ m-©83t6try htU 

©lcfflv^e>i^5o 2™©7^^ ^^.u-^, -r^fc 
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'J^7D^t$,l) s *©ajM^tt*XM>*7 

^h3^7=-^«rC©XKl/^(cS>itr®^ ^7>f 

fc{C7>7V< ^ a 7 'j y 7*7 P V 7"©7 P y 7 A* 

g>afflfefcS-..( B:3 4 ) o xyS;fc»*--f;r©X?*S 

uft tmafc & & ^ [§i»tt&&ist-r a-o'tffl ^ e> n « . 

A*1-*fe«)tv '-^Ml SrU^^. ££*.£©£ 

7* ftMNbU -SIC-r^-C©fgS:m2 7U^7*7P 
vrtP-KU C©<fc7lCLTt^T©(l]^£f5lB# 

( B3 5 ) o 
[0046] 1.3.2.9 1t>7v 

^£j«**o ^>7*7©m^w^m> da*«* 

'?KftnUMftMU WB*.t*ck# 8 C*s fi 

O, M>*7x-*A7>;&tf^;W>*7x---X 

©yt*7Fl/*&*rUT^3o **h«U &ay9&m 
JBMhU -3?©-?>7Vi/£{R»mu *©& tf>7*'J 
^Sftfcy-^ffifc-o-oRffl** ( 03 6 ) o £ff 

t*hz*z h i/o®flteM*r*fciM:, S&2 7 y 

fio •27iJ»77Dsfrt, ■9■>7'J>y7>J'V7 , 

>75©W;fr^fc«itt«. gjRftlc. »2 7U*7 
7D^7ii©^^L^7P^7^TOiC^>7*7^#L 
-C^feffifcftftLT^S. 2<@©7»J^7*7P^7*m7J 



>^$nfeffi©«<b©fe«>.2(a©7 u y77Ds>rwa 

*»e>©±X0RW*©^&*^ htftttBL5Jfi6&OR^ 

>7*tfc^ **m** srmitcc©0Ry-h© 
'Mi' i^xy^u 7'4 , ©ir©ffi* x t£ibL 

r7©^*»3fe*iB&fettia-rMtffti> ( 1^3 7 ) o 

[004.7] 1. 3. 2.. 10 viy* So-lz-^Stf 

tf>7'7fiV^7 l '< UI/-^7'Jy77D^7, P*7 
Atf / 1 X 0^7i-^Dy>^$, IJ77 

7©#£©*-< rk^u-roHHifcfeaait 1 *. 7 

r^a:l/^M*>7*7«U Cft££, ggtf 

®©ao©s»sif/^--Y 7xr-^tc^-rsfcfi> 

&fcmTK^*i::fe!)-e&£ : &tt£&©-»r^>>3>C 

:mvtS&$0fccfc9tC, feJlT©J;7^X^^ ;aM 

vbtitzmmzmmu ;t7w>*7x-7P^;/7 

>7 p 5©S*5*fta9:Si'7 s -^«Mfc:ffl*att. 
->7>f A;W03tlt £©<fc-5ft£*g&©& 

— T^^gJ-fcJU >»t7^>^7x-XP>7^^©Wffiy 

oT7xX>f Ul/-Wif>7 , 7^Dy«^^y7l: 
l«J^T3« C©^ WfA/1-f^>3t^ M7>>f 

>^7x-7xPi;^7©it>fxtc<fc"pr, p^7^7^a 

O^ff ^iU-^SV/Xtt-y-VT-^^t^P^^y 
#*yzr<D&*ifis ^7x-0^7x~xp^^77*py 

'J>*3**9^ ffe©S*S^i:PlC<, 7>^^^ 

3. l/-^SW>7-vS*S^^®3i1-So 

• U77>f1f^xAiC*J^-5§P^y77 c ^7'©^y 

^X, ^>77Xli7f^al/-^S^£^i; 

hU7>h-rs« 
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1) it>7-7Xtt^x>f l*ls-*mf&tZ>V-Y%. 
TI/X&V U v 7*7 P y 7©&*fl<J7r- Y * > Y £* 
M > h m\{t<DTztt>(0 aVy??y7®%yY 

7x h7 7"f;i/-fe^>h£ffiV\ /U^>^7x-X^ 

So ^>*7x-7$tci@©#M£n*/<;w>* 

^ s; a tf mfecbfU z * V a -Jirto p ^ 
^StlTSo ERCGA** MJ7h&&y 

£© ffl**»xtt i /o tf > c * nr ^ ft 
^yhy^h7r^ ^oi^mvaM fc»© 

hyXh77->fM:g-3<fc©Tfca. £©77*>f;i/© 

. — ott*. #t V a — ;i/© p 3* y & 3-y7®tz tto<D & ©t? 
• &*».£©?& OT©Xx-M>h&;fH>T^£* 

i) -r^T^ii '»n^' .tsaa^nn^Mt 

3) JbE©*^©;**©©^;** >^7i-Xn^ 

7o 

-;vi/OK>oi/oi*>*>/t©tttt*»** 
>7';i/7P^7©^9^M^SP^^7^y7rstc 

S77'f;^f>fU^M^>7' 

^©g(£* MM©i/Obf>A*7yf;i/©p^^7^^ 



«)ttttf6nfelH!B«ft«giJ-r5*:-«>t, AMt7 7 

ifjl— jiiBDT 1 ^ 7> -e y a -;u n ») mt K 

^©^-^fcg^S, ^i-^-f 2/g^-ttS-r^^yav 
USDS^SjRS^^JL-^ffl^T. *©&; *©» 
.f(WMMl7* UU XA'fcttl*; teS>A-;i#flrc«" 
ffl«Cfc©**a»©IHJW:M*$Tf* ^f^il/, 

• *f >*3***fc!u m©P^*^^^^7S«^i:lRj 
-fc^x* SaU-*&U f 1t>77£*aaU 

0O*rcft©aS*R**ffll>T«W-bTV^L-X 

5 : 

2) M©a2;9*7-97i/oe>*>'i£ffftisc 
•rai*©fcMI©MftJiitvc\ /w^^tfttFDs;. 

3) cn^Tff&ciHiKWcaisr^nro&^Dyiy^ 

4) 7x^-h^>h*il©Pi;y7^y7©^y 

•ERCGA*yfy^h*tt!j;-;W4, ^ffll-^^^ 
>f^al/-^, ■9->7 # 7SViia$»SM^^>^7x- 
s; **©£«&© d y y ^SVffll^^WSo 

mmt*. 

[004 8] 1.3.3 

m&z titt p v y zmm.mii- v y<omm-c 
^ ^©^©A-K^xr^/w^&yT^-fifi/^ 
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?u7a-byVX\m(DV LSI 

yz^tf^^y v-x£^3<&g#& 

^x/t-fX" (USD) a— 
xM-f^^yz^^-tfi/^^A/N-H^xriCgMI-S 

©^©tta— tfH^r/H (US DM) 
[00491 1.3.3. 1 yrajsox/M*^ 

2) usD^yr^^rifi'^xAD^y^sv/xttffl 

5fttt^y!Ti:©III*»ttUT^4o USD**, Di?>; 

^^y^i:^t5iaita©©^j^fc-rfc«), ds;* 

^fyrfcHIKom USDM£*B5mf*©# 

2)M^ L^yrD^-^aytcKD^e.nfeDi; 
■y^^jWTUai:, uSDtr>£JB£&^t:>ic 

^-^^©^/W^^^a^Mi. ^tU^ya-iV 

T^Sifcgtf**©?, USDMflr-*^?-^ 

3 8tt, USDM7-*^**-***l,T03. USD 
M7-y>hlHlK^> tfcfc^s USDM£:7Wt-# 



*) mi *>tlTiy&&m?imb K-*-*-K (daughter 
card) ©$$■?$>£, i—Wftec^t-f XKOfttffll 
Xli^^D7Dt'>if, :h=jlU-£ (emulato 
r) MSfcfta* *T-7)\s*ft\;X&mtl 

*O^Df^ T^W^Afflatr:^ USDMns; 

h®B&#-rV^ P \ Xteffe©d©£5ft^J$£^LT 

-~m$}&i5&x\ lt, ana 

^oi;^f«^ TUt vr KM L fc© i: l9M©«^tffi 

* y * y tc ^ y 7 &m -rs © i: mm® @ 

v'^^-^tr^ h^MD^^T'ic^gB^iv ^ntc^o 
mz.mttft&ztiz&oiz, usdzhi/^sv 

T-^y^feMDfyrtgttt So MA^y7£US 

nfc3.<H©(RS^-1f7 s /W^*^l>'C^*o USD 

MA06^Lr»»*nfc3>hn-;i/5-f ■ 
>A, BSVCi:^tTV^ 0 USDIlt MD^r 
?TC81fc3nfc3ffl©:r--£/t;*a; % MA^5»7^L 
T(OT*l>z&xf3>ha-)),ffiSiz%tii,x^Z* U 
SD2tt; Tr*i/x|g£©;fci£>©MAii:> ?-*<r>tz 
»OMD^»7i:feflWt*. tt£i©ft£©>r-;*K;fc 
yr^+fS/^xA©^— iftt, cft*>©^fr;& 
tr{$ffl(c£oTmo&£££flH^T£fte>©USD£& 

RAMDQtf>$ffiS^tS©i:|5l«l©^^^ 

^KrLTTOt^^S^Sfc^^Sft-efei,, C©0 
ft®*. ^*y*^i-;i/&#2 5&tf2 6©©£t^ 

[0050] 1.3.3.2 #fia#I©USDM 
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ttfebfcUSDfeIfcD{tl7Sfca©*8fcMUTH us 

©MD^ro&^ai 6ji£T©USDb:>£ffl5& 
IfeU 2ffl0MA**r©a*tt2.3ffl*-C0USDfc: 

VLSI^M-f*, ttttttt hD-7MC6 8 0 20 
©3 2tfyhT>f£D7'D-fey1r ( **MC68020 32 Bit M 
icroprocessor User's Manual M , Motorola, Inc., Ph 
oenix, 1984) rn-^MC 6 8 8 8 lMMtt 

. ( "MC68881 Floating Point Coproce 

ssor User's Manual" , Motorola, Inc, Phoenix, 198 

5) £$5*1/0*3. cne>©x;W7sii, usDoDfi 

£e ' / . .• 

MC68 02 0 :/ 
• x-* : D.3 1 — D 0, *K*|rH4 

DBEN#5H!<fc*»£; D3'H)0tt, ffl7JfI*f£ 

7KU^ : A3 1— AO, ft* 
/ *5feA;M8^ : CLK, DSACK0, D SACK 1, 
AVEC, CDIS, IPL0— IPL2, BR, BG 
ACK< RESET, HALT; BERR 
<f*W*» : ? : : R/W, IPEND, BG, DS, DB 
EN, AS, RMC, OCS, ECS, SIZ0, SI 
ZU.FC0-FC2 
MC 6 8 8 8 A 

^r-* : D3 1--D0, MJ5\m 

DSACK0SV/^iDSACKl^S©«^, D3 

A7JfI^££©**o 
7 Kl/X : A 4— AO, A7J 

. (f'*A*JW : CLK, SIZE, RESET, 
AS, R/W, DS, CS 
4»*m*«S^ :DSACK0; DSACK1 
f-^;Ui:7 r*l/*M7^£MD?-y7 , £ffl^T*B£ 

4c W^liMA^yrtC.t^TffiSS^n^o w 

li, c:©Ds;sr^ftA*»Sf»t:tti^ 8&trSB©£S!>© 



rorto^-rn^ifliic^^sti:^^ usdms 

[00 5 1] 1.3.3.3 ^.-If^CD^H 7v©/r 

So USDtt, ol— tf^$1-SUSDtt&7W;i<£ • 

© * 7*P T—*/ 3 > tc Z (Dt/U * 5 U S D 
M&WMttVZfrZTfittt*^ .USD©I/OtT> 
^U^bn. £©PS, A*fi!fflrfiB©USDa*a** 

cttffl3nT^st:>*-A$ttffii/o^. &tr>ic 

ft UT, US Dte, K>-fc8l3fcLTM* U S DMD-j; 

?^7-£tfe>&£, tr>#A7j, totix&wifa®. 

fcfci; AA»«K»*©tf«j-f*»-^3>hn~;i.@» 
fAtt, USDfcWfShtfclc, USD£§8:irS&© 

a o ©a«M:»tt*4* * h «j x h 7 7 >f ^ai* * 
s*g*eta£, #^ff«E«fflA-f *-7>3 

> hD^;p®B«fcftR$iifcWJBS©tr>CflMftl-*. 

*«IEt<fllfi6fcW*BLT^5^i:S^xy^-r5. ■ 
•^^AVt-y-f^g^tt, USDSUSDft«77 

»*©L— XfflSSBR/t^fcWST*. -f >*3*** 

ttcnsff^^, usDir>tcgttdnfc@e«^ u 

SDfttt77^^TfWtdn«MAXttMDfy7l:» 
;i/3>rD-;i/|ggSffltf>^, MAT-yT-fcrgMfcl/O* 
I/O**. 

• h.ux h7r-r**usDMfcaflrr*fcaM: : 

C©USDM©USDSfHaH/T^*^©tfJ*-f*- 
r;b3>hD-;n§|BiP|#:3S*B3Rft, c©0Kf8© 

MAfy r©* y h u ^ r 7 r w /wcaww a : «e©^ 

*li> C©@B«©fc«)fc«ffltaL— X/tX*5®b 
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nXy + yzmmtZfrttlbZo C©USDM©US 
yhy7h7r^;WC&mt*:*©*lEl3l;*, ZV® 1 ® 

m\zmtistiz>%.m**i*t>co\tirtv.7 7ifi. ^©u 
saj*/t*77©A***fcM****-e**. us 

y***y7©**>y**:77*;W3a»rs : *© 

:/D**e>*MUTv**>j!j'ty:7 7©tt;&*s« 

ti. US.D5R*lSltt^>fcfflRbT^*a^ S*g 
Z<DV><DUi?y**y7<D*y h U* h7T-f 

;i/tc&{i*s : zomm, zvwmtzmMtix^ 

2&m'iXfr*><!>XJuiy7T&. <r©USDtr>lcffl 

*-7>:3 > h o-;«flWt e»nfcn> h p- 
>f h ffl*/t y 7 r ©-f *-7>A7jiW£ A N 
[ 0 0 5 21 l ! 4 • 

D V y ZJkXmWmt' 9 7&ffi<D*>7 i/3 l/lZ&WX 

'jr^-ftfKSfaEft^xA©©^^^-^ -r^r 

©^.yr©^^*«*7T--f;i/*»&»W-6W>#-^t-f 

u jec^.y^tD-F-r^cfcfcjio.T. ®mtz® 
«*©n s> 9**9 y&xmn&m y -r&mt*. 

*7W>*7x-7fc, ^>7xA^©-r^T©P^y 
**y:TOtf«2«*y7i:©Bfc. HKfiUSKtt^R^ 
So f t^OD^^M^ 

£&8©6sm abbots iz t#£<* ns © £ - 
gtu ©Mtffiwresso »a«jc*5^rtt, xiiinx 

m<0 L C A £ P y 5/ 7 ^ y 7S If 7 D 7 ;t - y 7 1 L 
THV**. /W*UHIIrtevh/i*->*, i{5j(cl 
fcfyh?0, LCA«^ : e'J©^'JT^S/7 hU^X 
7£P-K*SCfc{Cj;oTLCA£ra$irSo £fc5y 
h*m&r-*\*m* (DIN) tc&£«rsi:i:*> 
Igfftt^D^ (CCLK) fcfflMil/tn-K 



<TSo &LCA£*7h^>77x-7£©Pig©ftS'Jfc 

T-3 5 2 0jffl| , C©DS;y^fy7S^D^-f'i' 

l*7*-*;v*fcffij£*Py 7 
m*£S&I7, cnfe/LCAMt*f^T©3KrHt- 

if© try tfti:H»o^y7tffl^tD^3r^fy/a 
tWJwt-f-yrt^/v-T'flst*. it>-7*#© 
**T©*y7£&*jc«]*-f a. H40 fc:^LT^s 

. ©ftft* fcf y h KfiraSftfcttfifcT^* A***** L . 

ri\*. &^-7 p t:*Jits«fig3»n^Ds;y^ : 

7*Py-.7&, *7>i>^7x-7/Ui:, >^7fl&j£7 
Py7.fcs 7*;i/-7*ffJ©-r^T©LCA©7Dy7A^ 
iSKFfcfcSI**-*. cfte>©3>bo-;i,Di/y77*p 
y^t F >f > 7 7 x -7x^7 UT> *7 h © 
^C^cTS^C-f^-^VU ^l-f>^7x 

£ S <fc o K U :3©J: SfcflURfc bX-^Z. Z tl 

*©fcfr$.«fc*fc3. »lfr-^W^t* 
7h^f >77x-7>£fl*LTfTfc>ftS : t^t©oy» 
7^y7OT7D7M-^^7;£M1-Sfc«>k: : &® . 
&L7)l>-7tt : Z ©7>- 7*©n > h D -/I/ n » 7 7* 
D*7#, flU«*ny^*^y7 , Ca5«fc'5fcS^f 

So iffl©LCA*©«fiEtry y-tm&ommom: Z 

xtcp- h-t a. ^x«j«7 p y 7* i ®mm<h+Zo 

*tt^«j«^Dy^ftaai.t3fcv^-5ciaet*. *© 
7';i/~-7'No ■ . • 

(00531 1.5 »7h>f>77x-7 . 
^7 h 3 > K ©»©T, U 77^f If S/X^Att 
MI2^Si:bT^1-So ^7h3>^a-7li, l9!H- 
»©flWt7T-f cfiia*n&fllj«K y h^7->S 

fflV^, l9[MiCt$oTU7'7^1f>>77 1 A©Pyy7 

-7ttv *©^9U-fey hSV7Py7OT^J®1-S 
cktJ;oTa«ftftl»f9©»ff*l|iJ»r*. fto 

^H^i:*SSWiC^ffl-rSo ^7h3>tfi-7tt, z 

n^-r^xs u r if $/7xa^7x h >7 7 x-7 

£/M/tff5o *7h3>tTa-7{ot, 'J77^1f2/7x 
x A©^7 h -Y >7 7 x-ZRVmi&K&tiMt So 
[00541 1.5.1 Jt;7h>r>^7x-7T-^7 L 

UT^'f1f'>7xA^7h'f>77x-7£, Steffi 
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D— 7, J8fiE/t*:i>hD-- 7, ^Py^&^ggStfV 
-fey h3>hO— 7&^/LTU£o C:n*>0&*tO^ 

^XlM>*7x-;<;fr-K£fl>UT> **hP>ex 

[00-5 5] 1.5.2 *^>-f>^7z-^;U. 
©> iE^o o i^y ^ y r&rM * U □ s; * . 

K D -/iRVr-f 7 >7 * X«t6£SWi!i.T <& 7>' V X * ; 
Os **h>f ^7i-7,/t7,3> hP-7^Lt, 

tCt*^T7P^7A£;h,T^Sfc«k ;^7KU7>^ 
-^^MiSVP^->>3>^ f^TP^>y ; 
ffy7©7P^7^^aot^U 

tiU &&(DV77 4y*>ZT/>Zmfr<bLtz®$<D : r-- 

^IrHx^-O*:, £py*i:. 2iS©3>hP-;u7>f 
>££IUtv^o RM*li3 2 try Ku**^- 
*£8t:y hx-*l§fc£;£UT:fc»K **h#4 0& 

fc^UT, ^^>ea-^|:>f>^7x^t5 ( > 

cn^S, iffl©»^h^f>^7x-x;U3> 



1) -o©D>r-^3>$:R^^LTffi^^ 
a— ^(Dr3-7> Fi:^ot, ffecDR;<XP>r— *>3>fr 

2) **h;^£©R/t;*P^— >3>icS&#£fT? 

3) Sp^D P4r-$/3>£Df~ ©RMXP4r— >3> 

#7x-*M;*rKu;*l^x#lcp-K-f3i:i:$ 

M>*7x-x^3>hD-7li, R/tafiEfflU* 

^n^i^-frs, i at: 8 try h?o, &*R/t* 

3 > h p 7 4 R ; ^£ p y * # 5 III @ ©/^ $ 
Sj&u rKu^}i^iifeAx>f>^7x-^3>h 

3>hP 7 £ 7*D y £ tf, Lr-^ £ 8 <B J 
0R^7,f~^7>f ;U3>hD-> 7fct 
^©x-^fcff&U ^R>^.7x-^/Ur-*. 

So MXP>hP-5tt, 5|Hl§0^P^^^tC^U> 
T "SiaiL" RMXZ3>hP-;U7^>££5rr£C£ 

ii«c<, eigacjsiiat^^T^-^fe-Ry^^-^^ 



(33) 



^2000—3^673 



tzM$\zfc-DT, ^mm^»t, Zc&zmtKi 

[0 0 5 6] 1.5.3 ®f&;iX 

l/^X*&tf:3> h P-JH/$;x*£;frt,T*X 

* z®m<DfimT-*x m 7 \- k ^rtc 

J:^TMU tf^hri^jL-^^yxttATj/ 
m^^-XtC^^« *7> b:3>t?a-#£:fclvO 

[00 5 7] 1.5.4 3>hD-7M^D^M 
§§CDU-byK 

>t»R'r«. *7>btf£&1-*tg£lC|^ t^T©^ 
SSftSlfttfStey-fey M"*^Sfcl/tffl^3. Zti 

*>myTj)w<D®9mizmfr&t:z££±-DT, a 

WSKtfx-^jSOU-b^ p* 7085*8 i:L 

TWSWtt*. ga§fg&^7^A©ffi5m&V**b 

©Rtt U -b * h ft^XI* 7 p v ^OTfcfiSttd ftfc I / 

[0 0 5 81 2 Uy^^-WWHiett^yA 



vm&WsXTU, ERCGA*y hUXh^ffcy- 

^svfltfiK7T-f;i/3i/^^^^rv^5 ( ^4 3 ) o 

. i) Bwnj-ftm^ Rtra&^yx-^fcjg 
2) m&T-mm*<D&*m&%, *xkeda*> 

^7 t AH^©S*5JR3&*?>, ERCGA^y h yxh* 
& y.— ;b i:S^-r * * >y . b y 7 b 7 t 4 

*7'£vjBS^*'>7*Ktt*a-*iy Mi* h77i;v 
^m^J^^o . ■ 

5) ERCGA*y HJ7b£&y-;i/£|£!)£LTE 

6) faj«^T&^m7T^;i/ni/^^^ffl^r. 
(om&®&-m&L77<< )^mmznzmtfiy : - : 9& 

s«i^-«€BW©«*Hjn&«tt'r*. cm*>©r 

[00 5 93-2.1 HW'M 

[00 60] 2.1.1 A7Jl5H-7r>f;i/fiD^ 

E D A^*? 1 J: oTffctSSft* A7jg8£b7 r 
^mavcfte>©AaJ7je>£&a-f*gj$ 

7 p «y =e y ^ w J; ^ ^S*Wp i; 9 >7& 
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Z-m<Dm*m%<0-Wt LTtt, WTCDMentor Grapl 
rics Quick SiB£*5&#&*. ffUfC^ 

-t&m^ns : 

• 2 5KTOX*«TtttWfty-h (BU 
.F.INV.AND.OR.NAND.NOR.XOR.XN 

OR) 

(DEL iT^rWKJk; RES 
8; NULL : RttlsIR) 

• h9^^f - hB(W**ft&flttfiay- h (XF 
ER) 

•gBtfirW;*: (LATCH, U^«7'Jy77D. 

• R E G, 7 D y 7 £ 7 'J y 77 D y 7*) 
■yt'Jf;W.7, (RAMXIiROM) 
[0061] 2.1.2 SftttSSx-*^ 

r^M'J^ (tft*)^^>^)i:"3l^©r-^ 
SMATVS. 

•&3*g$fci:, S*S*l/3-Ffc*oTaE*n 
So a*5*l/3-Htt, ^^7SWIW 
J:$fc«»CH*3*:-*«rr*fci:*C, fife© 

• s# i/ u - h tt = m to j > ? 2 n*& u * r -c & 

So" - - 

•&S*g3*tt, -?©ffl#t^©#££LT:fc>K - 
ft£\ ttit©bf>l/:3--Kfc*S;:£#TtSo 

*©Wf^WJ:3fel§IB»fc: 
o^T©7=-^^tafct*t:s f&©E!B«^©y> 

ttSo 
So 



• 'MIMl/3-Klt @»«*©-o©K>^©'J> 
B4 4att. @B«©ffl#&«^Lr*-5, 144. b 
tSfrfc^LT^So 

[0 0 6 2] 2.1.3 iBftaS'J-y©££gil 

1"*£ir*BWi:l/tV»3. CCfC^I^ Mentor G 
raphics Ktt7 7-f MCja^UTMS. fflU&BttTf* 
So H^Wltt* «»ha*©«*fi«t»LT, 
-f>7*>7 (instance) kHtSx>hyft<riT^ 

So »»7y^;n»>©-f->^^>xta(srtf&n&a* 

ffi^^ns^0;i/-^>©^-A-e$>So 

1) Jfc*g»©l>3-Kfc. Bitt7T-f^+©ft«*S- 
*t:Wt-*^y-rt5*-^«fi*©tr>©i/3-Hi:* 
ttT©*-5fcffciM-* i&satt^W »©£*£&©& 

>r >x« : a*S3R©^--f rtmitibztpzmti 

* (ge.t_d:f i_model_type) . a—If 

L fc C ©S*M* ©KHfcWT Otli«t 

*S*«A.' HtttflfttfeflB^* (ge t_dfi_ 
1 chip) o 'f >*£>*©&£>«: fcT>©*-A 
*©, e>fcH**ffS©ftttfc»jrr* (ge t_d 
f ipin_inf o) 0 &©tf>^o ^yrtRH-T* 

-*«3s*©i/3-k*, z<Dm*&nmv>£pm 

TS (alloc_prira_and_pins) 

i/3-K*»fct. <Rtt7W;u*©^*ft-fci§w 

.M©mW97^WiftGKU >7y*©M»RW- 
Wtfc, R^cCltKr-r*. ) &®e>^<, W77 
-f/U-f >^^>7^o #-f >*©5r— (net_t 
able) t>l/3-H(tf>3t?>f>^)fc:fi|^T 

JW^>/t-c*3IS(t»*. ftttttNULLfc-r*. ± 

2) meif^3-Ft>j^u wr©<t^ 
Ktt: 'id* c©^>©ttte$n&Eiain©^ft 

»J^W^tSi:> net_table Cid)** 
*NULLtT>st«-f >4rft^UT^S»^ Ctl^CO 
tT>l/=J— H© "next pin" >J>^^3tf— "T 
So C©tT>fc#-r<&e>3tW>*£, net_tab 
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1 e (i d) lCAil£o &©^>^ 0 #©&#g^« 

3) GWMlzlttzmmi'Z-ttlATOMttt 
rift* a : ne t_table*©*tr>^-f >^tt:-@ 

f#£ (d f i_ge t_ne t,ge t_d f i_ne 
t_info) o £0@BIBC*5tt-St:>Lo--K©fli 

Ot?>tcU>^^^-2>o »©e>iK>r net_ 
ta.MeGBMtteffl»*ft. 

4) rt»^^U»tf5r-^«Jg**llTU> HHHdir 

[0 0 6 31 2. 2 jfcfcg&rJV^-* 
g#gf8g&l4s Mentor Graphics Quick Sim 

. *tiHS4»©S*SJRS, ERCQA**MJ*h*fcy 

0> Mentor Graphics A*8ftSr 7 r<i )Wtz&&?ZHe 
ntor Graplics Quick Sim ©** K 

fcttJHt*. «H«©y-htf, .aVv9*y7®&& 
h«*5l**T«FS$n*«J; D ©A*« 
***UT*>*«a* Z©y-h£qff&ttttfe#?« 
tf-r©l§IBIHTHa**. d©y-h®B«©^tt 
■■IffflWWiTMbT^*, c©J:^ftffl*ftfT^ 
fcttCs y-h©S*S3RH3-KSVtf>l/3-K$ 

g&tfj© t > v □ - KS VlaffiSM 
034 5 a) o mm<D7Vy7?ny71fis 
9 9 7<Dft£?Z7 'J y 7*7 D y ^S*S»Ciil\T*l 

7 □ 9 r«WftMII«*t«^- r ©EIBIHT? Bft* 
*„ £<nglK x IN*mfU «IB&«k:-«©tt 

^C«n74 7TTL7U'>77D'y7Pi;'^ 



^-htfflt^n*©fc«w©y-h©iHiB«Tfatt* 

©«fc^ftl»ft:Ds;y^tt-tfD©EiBiHK:«tt-rs«^. 
Tfefc** MitB^7> r*@B8iCg&£nfc 1 o©A 
a»*££*aANDy-r©«£fc:tt, ^*f]/*h* 

u r©*#HBSt:«esia:-*ii; *©ttt> o tc p >>* » 

*Hz3**yT**.'RAMiS*g*fc % m±©UT 
ttV^h^xrtt; S^RAM£«fflnffi6fcWtSW 

re vmj&£ffi&to£'?y*tz m_t©x_RAMS* 

g^«ifetSo S_ROM (tfiUIMM^U) 

*tt, -f*-^A*«w#ft*-r, ao, rom© 
rt^^tf77-^;b$:^ijDtTVNSc:i:^§, s_R 
•AMfcW»©fe©T**.. S^R.O_Mai*S*fcl&W# 
/ 1 U ffljft i: tgjgv y *t Z> 1 Jta Jb©X_R O Mg#g 
3S«!tfc:f X_ROMtt»aiL-f.^-7:;i/A*iS : ?' 

$77 < f;W)7W*-ASV*fcCDS li R0MI:»t* 
^©□>T-^3>^, ftX_ROMS*SJRSffll>r83 
tllT*,, UTv-f1f^-K»>xTftC©»JH-»ftfflV^T 

^ROMrtgfcft&m-rfcfcfcfc, cn^,4^b^> 
mtiT-* h £wt a s_RAMii(5i^{c»^ n 

-So LfrU CftliMentor Graphics Quick Sim 

£ * C li^<7 ft * U ^ABHK) tr >^ VE^fi . 

tt, «J««fttf3&:*)* "inita" ^iU 

tm5, w©« (oxiii) -e^^^^^tt- 

WlWftW>r (ffcfo^ oi?i;^ffi0)X' 
14 K VCC M Di?^gl) ©IslgS^IC^ 

^1"2»o ^©Mentor Graphics ©i§£TJ4 : 

:T, X, RStfZ©«MW»tt*«tat*.. OSF (=. 

0 = 0 S) Xti lSF (=1=1S) ©#£8KH-r*. 

•!sik«x -r^t)*) N isigs^©ttii©m7j^>©osF 

B^©-gp^i:t5o 

^^^^©OSFXIilSFiltCfcoT, Z©tT>^ 
[ 0 0 6 4 ) »J y^l/atr^©a7JbT>l4^^©^. 

s*^»©^ic, «acft&©B£ftH*«. m 

AW*^ ^^©t^{CKv>T7-©^^T-$>»}. n 
-© i: t ic K 7 7*© a $ ife * <fc "5 lc ^St^ »t S 
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W <M K • ry r 08818 ( (34 5 b) 
££K^:7©&£#S-T:*fc>K /W©££Cr*7>r7 

x*i:ga®£*u "r^xx-r memtmirz 

(B4 5 c) o cn^CDflBSO-r^Ttt, 

^> 3 >tcTM3Lfc£5^ w&«ft£W"t*fs© 

ffi©Dyy*Eg^K£&i*nSo ftj£©Mentor Graph 

ics : 

•X-^^-h F 7 -f7©a* Sana**-. 

• 1 W±©X F E RW**«@B«t«tt'r*C t*« 

XFERW:^-7/l/£ftttt*tt* BBHWttns;* 
*«H?ircfc»K VCCfc^SiifcRESSftttUr 
l4ftC(t D^^ilt^. 1£0^<©XFE 
Rfe-f*-r;i/««^ l6»ttflfiaWOR-i:&*. . 

• 0C/0Effi*» (SZ/ZS) tt, MftDli^ 

^«*^t*ttt* z tot:* zmmottWb* 

RES*^UTV^^if-5^$:^mUT 

• RZ% ZR, RSS, SRXIiZZm^K^^^^ 

lcfc0^<O^>o>y (strong) , X 
rD>^RV«j», l«fcO£<©J6ffiB* XFER& 
rahD>^ XFER&VSZ, XFERSVZS, 

ttwuwuwft^szxttzs, xbn>mt 

SSZXttZS, SZ&ZST&So 
[0 0 6 5] Mentor Graphics t& r&tfXilinxL C A 

1) *Xh*«»«-*«:»*©LCAafc«!*^Ota 
(conve rt__s_t o_x) o *X hifift 
£1"S&*g&lot x Jti£©Mentor GraphicsQuick Sim 
■fe* rA^fifctK *s_* 71/7 * £*fcffl^T*-A 

mvhnz. LCA#»«r&a*5*tt. xuinx.x 

Dftittft»6J&!>* * X_' 71/74 £X£ffil^T*-A 
*W**n*. S_INV©«&, X_ 

INVilStSU, tT>©*-A£»;tSo S_BUS 

©i©£, X_BUStHlft^ e>©*-A&£i&;t 

So S_RES©i§£, X_BUF, RR 1*7^ 7i:|S 



IfciU e>©*-ASBftt.S. S_DEL©«£, I 
N&OUT®HHH*lgdr*. S_AND, S_NAN 
D, S_OR, S_N0R, S_X0R, S_XNOR 

©tS£, X AND, X_NAND, X_OR. X_N 

OR, XXOR, X_ ;XORfcflftiL t:>*-A£© 
M5c (2 5e>«fc0fc£ivlg^ i7-) S_RE 
G©»^ X_DEF^S^x, e>*-A£E&;L 
So S_ LATCH©«£, X_DLAT-eS^ tr 
>*-A£E&xS,> S_XFER©»fc, ftfcSTK 
>*-Aftat*TaUT*5< 0 S_NULL©»£, 
tri^-Aft^U-hf So S_RAMXttS_ROM 

2) ttJtffflSojOJI (get_init) • rt'J« 

So :m*> M gnd M (Dj;^tt0)M"VC 
C" (D5?***.l ) "C&So .«m«tt : @8SM<Z>490 
JB«ftt#0SFTft5^ gndmmUt. fflJHfttt 

s®^, vccBmyv«wma#isFTM^2: 

tiu C©@«MH€VCC®B«i:IB^ &©HI?&*8 

^ fttti a tr > a : tr > <nmmm& o s f t 

tt. gndEUHH^ fflJWStttfOSF-Cfcazfc&B 

tt, C©BBIIIfegndBBfPI&Kdtt* fc©[s!B*B 

fcT>©«BW«*»lSF©«^t:tt, VCC[s]&$ 
tf> WJWWtttflSF-CftSClfcSBWCSftV^fc: 
tt, «©EH»«^ K»T$-*»^ttt, d©0g&m^ 
VCC0B«fcffl^ ^©tsJKM^o ^©^>^d * 
@SMtt : tf>lO-K£, UX h^lcXiiSo 

K>©l5jmratttf0SF-efcD, aod©|5]S 

U gnd@B«lcSiK1-*. K>©«3»!«Ht#lSF 
•c*?); fioc©@»«tfvcc®K«T*v^, tr 
>*eib«*6«id«u vccHMcsaa-Tft. « 
©tr>-v 0 ^©[hiis^^o 

3) t^T©«B*K>&^xy^U UT^^ifi/Xx 
A©H^-f ^©S»dt:flMi*#it«ioif«*ajR*«i») 

v-f^SS, RR, SZXttZS**fl/Oufcln®^ 
»:©^>^o m*tr>^RZ> ZR, RS, SRXttZ 
Zft«LTl^»^fctt, m*K>*W»)«U »*t 
So W;fre>#S_XFERT-fcS*B£: E0 (-f^- 

-h-TSo E0K>tf«tyWT5*S«^ BUF&ft 

ffltSo *©a*s«^. 
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4) *w<r?)\,?mt]&mzmi^ 7-y-^-kor, 

9 << KAND&tf r ^ -f^-r [UOT^cne. 
OF7>f;«ijU g&-f*<wired- nets). &@gg 
Ultt: K>l/3-K&, UXh^tcAns* XFERHJ 
obtf>> A^trx&tfnon— XFERm£e>£&;L 
£<> cn^CDtTVtt, *rD>^7* (strong) i^ol/^X 
tV7 (resistive) fcSZ XI* 
ZS (^-7>x;y^) ^ rn>^&£** 

'©l/5>**fc, 'vcc* (r;i/T^r) Xfc* 'gro 
und'. (7-;i/y»>>) ©^-3nfr-»ca«tT^-6 

i7-T*0,/^yh (exit) « : lcfc»)*£fc 
^hD>^ l«fc XFER&tf^h 
D>£\ XFER&VSZ, XFERStfZSo 

^**bti>4^szxiizs, ^hD>^*^-r*s 

ZXttZSx SZ&IFZS. lXhD>^Moluyx 

*7=U-rh«. l<fc»>*£ftSZ©ig£: (tf^7> 
:«7-r*-KAND)5iti*e>tt : 

<d®^ ■ mt! mwdvt vTv&zzt emu Z 

©©h*7>f hD>^i:U X— INVSfitj^U 

tt?£l§]BIPIfc:&tt?*. totK la!Btfl& "7D 

I*, OR/NOR*- hfcffl^T, ffiSttttJCfcorc: 
n**riW"«-. 1J:D^<©ZS©»^: tt-7*>x 
9^^— HOR)*tt*K>tt : UZSZtHDm 

nsr'jThts* i/^^-ca^it tT>©r'5 

KM&fllfftt*. 0<fcD£<©XFERfiol/S;;**& 
U Xtt, :7;i^>©«&-: {h?<<7.7—h "7 0 
>?u-". ),&S— XFERIi : AND 10*' 

ffi&tZXFER E0 (XttENA) Sl/AND- I 
l«taFER10^t, S-XFER£X 

—AN DM***.. *0S-XFERa o ttitOl/^ 

-h&ffl^r, temm\z&-DTzftmf&t%o ox 

D3K©XFERg*gJSao, 7;i/7>y7C®^: 
(r^^-r H 7D~fO^W M ) IfflOS— 
X F E Rg*g&©*8£ : N A N D 1 0 Wt5 X F 
ER E0 (X&ENA) StfNAND 1 l«t5 
XFERlOfcflHvt, S— XFERfcX— NANDIC 
ftjftU 1£>)3K©S— XFERg*gi?t 



©ig£:&S— XFERtt : AND 1 O'fcfflJSfrrsXF 
ER E0 (XfctENA) STANDI \*®&tZ>X 
FERlO&ffl^T, S — XFERSrX — ANDI:^ 
U fifet^c &©S— XER'X U^**S*g5?S£ 

xr-mmitLTimm^ oR/NORy-b* 

5) -«5fl5&«l6&Wr«y-h@B«fcfflV^ L C A 

rg^g^fca^fta^ o *>^< © 

A£e>££**ffii©y-b£Mlira<, 7- MUSS 
$©£*&, »«R©A*tt***L-0>*. (wide-ga 
tes)§S^g^(i : ^©y- hfiVA*^**5 Jt !> *> 
2 5WTf^5®^ (XC3000D>>-y^^yrm 

M**©fc<E«r's) : iRHaacDfifcttiay-- b 

b©£*li: (AND*fcttNAND*y$?±;m©fc 

ftoAND^ffl^r) resist*, >r-b©m;fr 

6) 7yyr7Dyr©«i6S^x:y^-r5i:fc*)t; 

LCAosjttt^a-r.k'SfcEa-r*. xc3ooo*>';-x 

M-TStX^Ctt*:^. t^T©S-DEFIt -by h 
SrJ f ^U7©fe«)©t:>$:WLTV^-5fci^), ' 

(flop s f o r_3 K) D &&*%m* : £*£* 

*SD LATXIiD E FTfeS©-^ : >^gBtg-r^i: 
i:*fcW«-r. SDJSVRDIelE&^^y-h^bT, 
iSfiXtt^iSS^fc: 'ground' Xtt 'VCC T- 
fe^^f xy^-rSdfcJcio-C, SDSVRD^m 

©*x SDAV/3tttRD©fe«)©^-r^^57^ 

t^U-M-So SS*^DLATT^<, DEFf 
$>^««^: SD^mtD-©®^ SD^ffl^rtCX— 

d e f u> cin&g^-ra. SD^d-t?&< % 

RD4»D-0®^ Xtlt&TRUtom&ZX— INV 
£ffllvtX-DEF£«te£U cnftftttU X-DE 
F©RDe>£, SDSUSflfcm-re. SD^tCD 
-Ttt^V^, 6f@©3— A7JNANDSV2 INV 
(D^Mtm&fr, TTL7474 -b^haW^U 
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7) S—RAM&VS— ROM£, X— RAM&tfX— 

romic^t*; &&*%m* A 

MXttS— ROM-C&*iB£:*0AO (height) 

m*m®**vmm : s-ram/rom^w h 

ffftS^S. S^RAM/ROMfctBftR&f-SM^U© 
■TlWtWkCJ;!); MM5>a-*©WR*» 

*3W* * 5 / *©»W^. . Mfc * 5? a-nAMM* 

tt : (X— RAM©*) 20©A£*8T£ffl^T§&* 
4*-7;v©fc&©ANDy-h&«fifc-f* : 2<S©A 
*W"fc-tt» : -E<0fT®r3^mAW»lFS—RAM.- 
ffia»-f *-^JVC**. .2.o©A*S»fefflWtV *T 
ggmL-if^^^Ofc«>0ANDy-h*«9jE£-rS : £ 

© 2 ffl© Afctt^-fc c ©fr©^ -vmt}^JSLxr 

-;u©&fT(Co^T, :&3^Att:X— RAM/RO 
M^g«£^tafcfc*fc*©«fiK*eS*S. X 
— ROM©*§£. ^©7T-f;W^-ASVffgfcRWJ^( 
ftdStS.. X— R A M/ R O M©HfcB b&lFUS -f . 

^-^bt:>^ c©ff©(x — ram©*©) &tbb 

©*©«££«, S-RAM©>f>-^tr>JC^) 
■r-2>o X— RAM/ROMCD7 KV*t?>£, 
-y©7.KUX®^«$«r*o X-RAM/ROM 

©x-*t:>£, ^©?jicm?*s-$a©x-*e>i;: 
: &&rs. #©?y^o *©fT^«, -*yy^;i/©s— ra 

M/ROMS^SfS^U-htSo #©S*g8^o 
[0 0 6 6] 2.3 ;W^>3t 

tT^— KfrxT-ttar:* r^tf+fT^-y r© 

JU*$Tfc*o s^yrHu a^>^h®w©Di;y 

^ZWffe©.*- v r- fc©teS8l£©fc«>©&e££ UT 

. (i-^tJt.. ■y-^g'jb) , gjmnv%&t^x*t 
^^^^©D^^^svg^ga^ur^ 
£nfcHfi©tfy**E7>£&tt*o cnf>©K#©& 
*W*©^E#£#OT-*3KJ;>k #-©& 
* 7*11 ^7 A * 2>©K+#ftf§'M ft 

&i<r*o ^ia©^9Kb^is&, ^©^w^i'tcJKiwa 

1) tfy**, 4C-UVD$;9^9 



2) J-yh (*y£X, #-KXfcfcDS^*2'7) 
©«S«ttfl6*©T* ^fcftttLT^3®B«*«ft 

3) a-y h©(g#rt-e^8WblCffl^?>n*P^ry^© 

[00 6 7] 2.3.1 jHMM 
cCTBMB1-S»3i^fBMb*aii.- MCUT) 
0818" (^7^<mcii»5S*5*0^) ©. 

iy^S^S^ffi^^^S^D-fe^^^<*)©^fe 

JB-r5K^Tf*S. SlErn-fe^tt, WTlC*5lvC*Sffi 
«^ft&&£#5Palesko j&tfAkers ©«©E 
$Mb£i£<Chet A. Palesko, Lex A. Akers, "Logic Par 
titioning for Minimizing Gate Arrays", IEEE Trans, 
CAD, NO. 2, pp. 117 -121, April 1983)£3"3lfVtU 

mfkTbtiT^tJL^&X&mfrh&Z "i-fr (mil 

Y (seed) ^;^11RU *©&. CtlfcUfcT-r 

u *^r©;Hi/^**s*g&© *&rn 
ftsn^tx-c, D^^^7^^tc$ajitp©(^tfc^ 

©£ft*o 

[0 0 6 8] 2.3.2 MJft«Ug 

•TSiHcS^XCirefcSo A=y hfe«**aSftttpJ" 
ISttfilTfcftRf t S fcfttCs * 7 ^ ^ ©* 9 h 

a h" ©i5]gs«g©^ > rn^tc7>mdnso -. 

o©*©g^^7^^©rt{W^ltSi:^-*^ vu 
8&Srefc»K l«tO^<©^$r^^^^©P l 9{SIt:^ 

fcs 3<@©[sl8fP!S, MSVEfcAoTtttt^nfeSffl. 
©^SJR^^I-ti:*)^ »*(*ttfca*R«fe^ 

^^^^tcsia^^s^irafts^^tT^So 2? 

@KM©Mtt. *-*yh0B«i:ffl®B«4:©ST 
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fcsnfc^ssftsrr *©#«»?*>*• c©«fife 

fcfc, Palesko andAkers ©ftgJftCN?£@ffl©«fiJ& 

ty^Ts&tiy h ©gflO > 0 (Dm& : 
Cm) = C£*5*©K>»0 / C*7***y h© 
MO : 

CWO = C— it?***? hotft) * l 0 0} + 
100+ ca*a*©tr>RD 

©«#««]«. £<©t?>£IUftl«;l£^ DO* 

^7X^©^ r&#«<oi-*a£x M2iMDeatt i o 
oetfto, ■io : o*»jtaAe»iv*yKft«2i>**«c 

ai^ fcf>©a&j«^u-«»sw*w-scttj:o, 

-cffl^&fts&AfcBu *7X**-9-i>#iijkrr««d 

r**. iioJStt, MBIt#«l;v*ade* 

*>-K»Rfci&S"r*C italBitft 1 OfgiT 
Sci:lc<fc»K e>»«kJ:!)*»*»c-r*. c©3 

C*7X**y hOftfiO >0©a^ ■:■ 

c«jso — ( cio* {&*&novym ) / c*7 

**** ) + (&#g3l©e>&;) . 

"C^**** r©gfb) £0©a£: 
C«IjAQ = C- <*7**** h©£<t) *1 00 0] 
+ 100+ c«*S*©tr>flO. 

[006 9] 2.3.3 *5X*©«lrt 
«3fi>iC, T^T©£*g#£+;i/*7**#lcE©-r 
So a— iffct» WM**L**7\ #-Wt«itft 
1«*A*»««fcftJta-r*cfct:J:oT, g*3SIRft 
ft%<D*7Z9*iZ¥&WMtZZttfiT!%Z. C© 

Wx-3n&©wEH*nfes*5*tt, tv7,*>m 
tmLtz>*>- m&t tr©s»i^fer. c©ci; 

tCt^T, #»Hb©£iB££A*dfc#T$ao &*© 
*rU^7**fc:Wt/t, J&ttfc, *rU**7>l*©* 
SS©««SX©«ljai««WU. «*R*l/3-H*fc: 



& (-ffcfc*., s***&*jjaft*rr**©) ^5 

X*©tt»2/-K«5fcfcl,TaKt5. «*«U& 
S*S*©*^fe^7^^*t:#ft$*fcft % *fi&£h 

fc&*gj& t n-omm\zm * t: >■ 

*©*#, *J^^MIt5. ffe©£*£&tt#Sftl;: 

SlFffiS&ffi (1-£t>5, 9j7Z9tjy MU8&IB) ©pfr 

*a^ «fc v S*S3Rk:j:-3T^5^^rf©^-h» 

li, ^U*iSjtaUfei>. a^*TSC4:*&0^S« Pa 
lesko and Akers ©£&£ £4ffiSffiR©RJ|tfc:a-ra 

anr> . £*g«#D.s; y * «fixttffism©mftfl 

■ JWrWttS" 

««©***«*. sa&ictt&frs* & * 7 * # *ic# 

©jfcfcifcMTSC&'rSo : (marker) © 

So £*■©#»©»„ *7***y r@EIB©«£^x. 

mmm£MMtt»T©a&v me* ffiUEM^. 

««*nr, m©9tt^ffi£«ftqTtt2:«:2STti^ 

tc^syfls-rsfci&fc: :^«>Eia$nTi^^-r^T©s. 

&+^^ 7^ S*S^©*J^^gf-^ 1 5 4: * Kgat§ 
tSo eS!l7J»>>^©StS:-i?D|c-rSo C^7^^S* 

7**if£im*-**. if©s*s38$#sa$-&sip 

< CftMBSSKSfi) ©a^v move C^l&* 
=OKftv-^-TSo C^9^*yhEB8 
») ^ CS^cffi^^fiD ©a^> move C^S&* 
»»^] =NOT OKftV-^tSo C©^77^^(C 

SaBHdii&®tttt©|iJ^fttffl[fS. *©»JK-h^. 
move C£»7£>40 =NOT OKOi^ mo 
ve Cffiadh&fi*K*ft^7^^ 

^e»^-v^s&^-frSo M*^>^ft^u-^>ht 
So ^©»;tr-h^o »:©^7^^^o E7>{fc©ra-b 

^lis t^T©S*g|gfti[^ < fc<^7^^^lcKg1- 



- (40). 

atzmrtZo »»«©£ttw* &K^r*fc«> 

©tf-F^flDE*Hb, fctf-KSfclffl©* 

ft) = C*-F«©X— Y^t*D 

X*tt: Kl/"WDL?* y7*A.©K4Wb> f&fc 
^L^y^cl^^^^^tc^giKb-reo 

[0 0 7 0] 2.3.4 &S©5BI^ 

iiraS©LCA*ifia^yri:orffiffl-r6a^> 

CLB©&^lCJ;oT, 3K©7-h#V7y* 

r^DsrrsRSft-r ww**. CLB©«iis 

V-hRTfy U * 7*7 n y 7*«t&, £©&£ < ©8li££ 

CLB©^S8t^|fe-rS®^ CLB&0*Jfls<*nfcS 
*£X£U P^y^gffiClBIMiLCA^CLB© 
gtlCg^ i>TV^5o KlSitSP* C LB ©JgflBtC 

RcatHvt^ft. y-h^0i-s^a©ms^ttvi: • 

^5^^*«iat4©fc:ffl^ftn*l8JW*, MU^t 
[007 1] 2.3.5 Ur7-f1f©K4Mb 

rn-bx&^SfiMbTaciitc.tor, K&m©§g» 

f8C*f * * 3 * Wt* y * X/*- H/f - y 7*P >x-~i, 

3t©s*s^^3-HM«a^n?)o z(Dzt\z&-? 

£tf*y*7>k:MoT hW-^-r^CiltfT^So *y 

* 0 ffis«tt©aprc», @M*fciue>ftfc«*© 



^2 0 0 0 — 36 737 
r 00 7 21 2.4 ^Lt^Zld^OMM^M 

jsKta©icfflv>s, yr^^if^rA^c&D^y^ 

^y7 p av^n^M-^y7 , t:B5f S^y hy^h7r 

^v^©3a7"P-b^©ie^«t-3Tff^o 
-**8&4*©*^T©P^y7g*gm:irf 

7^y7** y h y x h 7 w ;ncj£M£n£o 

X?-^ 2 : &&Z%-o9 y 9 s ?? 7**fc££ *VO> 

7>x-i? 3. : £ »> £ < ©p y y y 7^$:iiS[iI?5m 
©^5^5^ ^ h 'J X h t**o h lU^^tis 
t^T©^ y 7-ti3^<5 w©0K^©^T©^5^ 
;t^7 7Mi >>PX/t-^y7'tC*5WSC©®Kffl© 

P-b7s©-gP^LT> V^CLT@K«*fflS«tt1-a 
^^WlC^-T^c Cl©7 , D-feXg{*tt4fSCDX^- 

7,x-^3a : ^©^^fcbtEBWHO^^DX^HB 

-^^Ei31--S^S^UTV>4 h 'J- (tree) 
5o 

b : ^D^;^fy 7-©&ia©l5]S8fB£ffi5 
JkXM u*A-?y 7% v r 'J X h 7 y -IfrlzmmtZ 
[00 7 3] 2.4.1 S/>7%fc@»«Stf h7-f* 



(41) 



^2 0 0 0—367 3 7 



i/>7)VimWm, #-©K^M©#£W*S[5]K& 
-7 > □ 1/ ? * Xtttf-T*:/ x ? v * K ^ >f <fc or 

s&i&£fts[HiB*8't&So zozttt, mm®?-*® 

S#-©[5]8^i:LT^£ftSo &K7><Vt£, 

^^©Kic.Hv^/^^brM^ns i«)and 

^-^Vl^tU:©^-^ (A*£» ?£So K 
7^#>f*-7;i/£ftfcV^££-t?Di:fc^T^S 

. "7d-t^ >^d-^ EKSfa*. i«u©anj*0R 

y-h*AND^-McJ:?)8E««Cfc-Cl53H"ra. 
"7D-fOyM"^-Mi, AND h \ZfxM. 

7=^*At> lt*s *) , ■■mm&tmv- h * n o r 
xic^r So -«wft-*iRittgBRav i w±©w 

83£H#fb-fSo K5-f/t<0^fe, fflS^^PgjgCDX 

ic&aso g*>^vM/^;i/©iii]©oR>y-hm^^. d 

tt (Z-X, X-Y&tf/XttY-Z) fct 2o®;^ 
AngOR^-hfcofcyvClNSfc©^^ US^-Mfc . 

ratio . 

[0 074] 2.4.2 

@#©*-A£WTs®8^£ffl^r, mmryTVw 

hU;^7W;b*Ctf-;*©®E^£*iU A*»7 
*$&C;&a*6fts@S&f8£s AxftK:$g££i*t>ftfc 

y/x^DXM-f^7 i/0/^7t£: i/ot: 
>J:©N©lsHBJA AND^~hi:h7>r^^-h©© 



fcttaiffl©*©***. ffisffitw^sxft^y h;x 

U cnft«5M^©S^fc»tTM©lllB«* 
-Aftftftfft. &©* + ^htt*-A*g©1v< T ;£ 
UAhl/C^S, I/0;W7:Fi:-6©fc:>i:©R8©?- 

HH©*-A©#&fiy8*s 0 cne> 

©^-AlCfcjU «»©flW|k:*»*^yrfcttoT« 

<fcDfc£<&#£ns*-;klc£^*t\ ^DXA-f-/ 

^gp^i^^^-rso £©£? &#<©$$; 

U*S*-5 >^i/XfA©-0t|i:t^^ o ^ 
fflMS* mtf* mE8mtl1tBBM& 'ENABL 

siy 7 TXfi&^t *<o i /o tr> homonym* 

'ENABLE-D-6' tfotZt . . 

n®®&mmT-$>Zo c © l ^ y rtcug-o© k 5 ^ *\ 

X, Y, Zfy7: l<S©?-W;i/K (child) K5-f 

*<< )l K^©ffi^ 1 9 7 r All br>T-& So 
•T^T©^- 5/ 7* : «^©m*/t y 7 e >Tfc*o 

'N R' : 

Lf-^r : ^©®KSW©V-^&^miPt:R^S© 
^ S©@8&«ffiT*4o ■ 
X, Y, Zfy7: C©^5r7VHIB«©V-^T«4ft 
^i'^;H < ©ai^M^77©A7Jt:>T-feSo 

'N_R_c* : 

X, Y, Z^^7*:-^i'^;i/K^©m^^^7rtb7je . 
>-e*S» CldT 'c' li, ^W;i/K©^7*:>->^ 
T?^So 
'N_P* : 

-r^T©^ y7:« OAjirty 7 70 At) K > 0 
'N_D' : 

t ^T©^ y 7 : «^©mA^ y 7 t ©m^J tr > 0 
'N_D_c' : 

X, Y, Z5 L y7*:^-v^^H^t,©ai^^y7T©m 

7jt:>o zzx 'c' tt^v>r;i/K©^y77-wtTfe 

So 

'N— P* : ■T^T©^^7^f,©A7J>'t>y7r©A 



1 



(42) 



ftBB2 0 0 0— 3 6 7 3 7 



'N-D-c' :X, Y, Z^yT^-W^h**^©* 
•N_OR_i* .: 

X, Y, Z*v7\ 1 •«fc»)£<©T>-f;i'K Kv-fMfc 

[007 5] 2.4.3. Xr'-'i'l.: D??*£*B* 
©*yMJ*x4>^ 

*©*^-C© D ^ y SOyy^f77 

S.-@B«©v-r^ftRI--©a»lf-j5'7'*t:8a:»*» 
s. cocfctt, -BBBfl! (*■■* hyftt'BBU) \m 

■r*J§££R&$, tti*K>&;:n&©#*©ls]BB*-- 

KttK-r*^ »«©bb»*-a*m** a. 

[007 6] 2:4.4 ^f-^^iDi;-;^'^ 

^TX^wftaaaf*. w*ism***©B»»i*- 

»£*»CftCT, jStfJ*tttfjft*n (ORXIiNOR) 
[0 0 7 7] 2.4.5 *r— S>3 HHBHWBS 

0B&m) ©fiSSfttft** hUXrtfco ftyhBBIH 
^r-i/3a, 3b#tf3c£4rLT-fit: 

[0078] 2.4.5.1 ^r-i?3a:ffli«ttb 

fcSSrtTa. C©H$tthy-x-y-ffiHgtt, £©@S& 
*x N YjfctFZ?y7J:* ^©fflSJgttoBttfcw-T 

^tj^r, BBM©tt&&&%-r*. fthu-i/^ 



Y— Z/t* 
X— Y/<* 



£<©**R*fc*l/OvttK hU-tonlHH©^ 
- -FfWfW. fty-M*ttT©x>hy**l/t 
lift. 

©v>-rna»©tf- kx«7 y £©^-rn*>©# y * * 0 

«0Mtt-NULU---- • ' 

94/1 <D) Stff^>-/t (R) ©RT*Si emu* 

.• • - • 

DSTO: O&L^X, X-YXfcfrY-Z^XTfl 
ffiT^ai^o/WD^XT-wi©****) lvTft*P©^ 

: 3©y-H*«TttC-r^T©K7-fM« 

. fem^Tv#»y-h©«©«t*5»*«»y-hft« 
fflIU "7D-f^ >^/W"'-©«&*©atfjEl5s£® 
So WttM'«, BBffiPM©#y*xc;&& 
"C.^fc^JS^ M-K (root node) ttr7i/x> 

hyitni---o©»ii/-^y-Kftfti/-c^ft. bb 
tt7-^x> h yaw*— o©£2 Kt*i/c 

v**. BBffi^oX7-*71=A^VifttUft6* B 
BIRtt* «S«tt© j M*«ft<x .MJ-ttU/tufc 

M-^-fS/a^t:J:-3TiySr€>nfe**R*©D 
^—>3 VfcaoTv-Btttt^-^flWStCBBIHftB 
^IhU-WtS, BBB**l*»>*<©4?y^x 

^-U^;!/©y-K^^;i/^t-6o C©<t-5»CUT> ^ 
y r©K«ttJAJ»»VSBA*iS«)«&* * > 

tc, rU-£#&fU V-X-C»«@B«©»©«[&U 
3/-;ttfiiS."r63K-f >hfett«t*o B*&0B#i-C 



(43) 



^2 0 0 0—3 6 7 3 7 ~ 



^v-x^l-cmse^ m-v?\t, nomz®. 

V PtC -fe-y h* So 

[00 7 91 2. '4.5. 2. Xx-^ 3 b : &-tr y 

ffi£JgM£ft£X. Y^VZ^rKJ^THa 

6 4*&£§&ttT^So *CD£*fct liCZ^^rt 

y l«ttT^S, Zfy7Sf^tY- 

Z/^^Wf *8®<DY1-y7t. &tf-KCl{@§Stt 
T^S> £Y*y:T£ra^fcX— Y^X£;TfS6 4<@ 

^-©X^rfc^UTMStf, CtDCIilli^^ 
ftt^So ^©Sd&lis 0TlM©ffi©#£j8iRU [sISS 
*S£*8£Jg^*sa^T?ifcSo L^^7i:X^>yroJ; 

Xx-TVHcUXhtSo L-X;^f-7iHt 
^A^i**©^L-X^DX7^-0^^XlcMt5ai 
VpOhfc^LT^So &^*X*©&tf-KtO*L 
-X*PXM^£&I?\ &*PXA-JCtt> 
^^T-^VX^^C^f S/tX£lS(7So £<D£o 
(CUT, L— X/^f— 7;W2 5f@0^t££WLT^ 
So LX C#**>0 C*-IO CLf-y 

7*D CX^^T-D C/^D -C$>So ^ICUTs X— Y 

CY^-yy) cvo y— z;uf-^k ffcfc 

*>YZ C^^^X) CZ7-y>0 CUO iifclSttSo 
"7U- (free) " Xtt "i-XH (used) " fctSo 

*So M®[§iMii£&*ftft&* ttsaaar^** 

/^Kfl-rs? V-toizi>V> hMtic 
iiz^'VT'fco^Y-z/^tco^r^So 

*X££WT\ COffl^OZ^yT^Wl© 

#*£;*©Y^y:ricg8-rsY— z;ar-/;i/tfc[)7 



K±©X5 L ^7'i:^y^X4'©Y^y7'tCDfigoX— Y 

*5MT> C©|§CDC©^y^X©Y^y7 , ^c:©^- 
KcDX^yriCWfSX— Y/Uf~7;^07'J-M 
X©»$*^>hUBt!ai-5o i§3&g<c, #-K±© 

L^yr^vx^^rfa^L— x/^tcov>r#ASo 
-tftfc^ ©^©^p^y^^^rtc^^Ts 

©CCDL^- 9 T^tfC©*- HCDX^ y riCgltS L— 
U dCD7*P-bX$:^(5[)iffilC^tt>So ^m^Jtliots J85 

tox s WD^w.y r©&«aic^i-s^x * * > 

[0080] 2.4.5.3 ^r-y3c:MjR 

lffl£j^U^*S^X©^7>X£##-rs. 

So lB#&IBWitt«tt;-^^*'» h#©*^fcS ; 

-7> r£WLT^Sfc<Di:iK£-rS^ 
^:YZ YZ. XY XY .LX.LX LX 
«A : 4 ■ 4 4 3 1. 3 4 
*§B : 3. 3 • 3 3 3 3 3 
mAfct> (2 3#2 1) fctfl/CHfttt 

£S> li©Lf!/r-Xfy7^t»fiDL-X/U§ 

(3WD ^ttijOx Lf^r-x^r^i; 
scfcttfc^o ^o®^ tti*oig^ =&*a^e>i<i 

-ft® h 7 >f X 5^- h@MlCot>Ttt»«ftlit s® 

^ ^tc%«^gtSo -36r*»«jB©±*fciai*"3rfti 

^*l^O®^tC, »R*nfcttl4, *«S<fc*-2ii©7 

— k (-r^to*., l— xmwcttoxf^ry- 

K) * J y>-t?P©DSVR*'7>ht x y>NULLO 
[008 11 2.4.5.4 ^r-y3d:ffil» 



(44) 



®m2 0 0 0—3 6 7 3 



y7*iCOl>Tfr?o ^v^©«SgBRLRrf*|qrtt*, 
h 'J -«©r-^ M t ^ C h la ot^t S„ ffi 

ssbk©/* * ^ v@»*fcH br©*^- h p<> h 

h'Jxh **w;i/F**:/fcB#fcfct*r;6. 

Hj-#C©?-y7£ffi|fr£im^;:fc£^b*t^5 
i§£, * * W ;V„H **J 7"© H 5 M^r^MtlbTl^ fcT> 

*y:/#lfflJ;0£<©H7--r/*£WbT^5»&* S'J 

*>©®g&fs*-Attmic* » h y x h atizjimy- 1 
Ti^c££\yy-#^b-o^ti^ 

7©U*-M£«RbT^*K>*>;tfcflHvt* £i!7J 

*©>w;i>F*ici«fc!)£<©F7>fM£M*T 

7 >f A^Rt5iI»^ 1 5 6 fcm*Mi 

x£ffl^TA7j;ty7r£*y by* h-r£o 
[008 2] 2.4.6 ffi2g^tf*yM;*f--f > 
**ttfcWT©B«&£j£ : 
»l©HR«fc£jg: 

^ > 7*&BI@Rfl : 6IBMf* 1 ffl© K y J bs 

t^r <nm*mM ft R-© l * taw* *. 

* > yjVtai] v h ESSIPJ : @Rffltt 1 <@© K 7 4 MtM 
U »g$££$©L^7*4»K§5tt£o 

*o isjg&fB© 'v-*' fctt, ^©it&oaaJifcSHsas 



m&:\*, V-7tthmXf (top-most) AD^y- 

i§iKffl*3^u irc(cai^tr>^ESbTus^$ga 

«x d©L^y7*#7-7NT£>£o Cft£lft©:t8£*C* 
fflAKVtfr^TR-CD^-HifcMEr*^ C© 

*-K±©x^y7#v-x 

d©^^^Xtf©Y^!y^V-XT$)S 0 ±|BW 

y^^^-wttt, ^©lEiis^fc^it^^v©® 
d © l f 7*©* y h y* h77^;i/^ t:> 

tf>ii: (A7j|9:H-77>(';i/^^^-A^f#Sfe«)©IgJ . 
^©»MWf i&ffi^T)' fiBR*nfellIBiJ©*^A 
$:f#So ^bT> *N' h^-TSo 
A*K>©«^: C©L^y^*s@8S«©V-xSWb 

( P' S/>^@BJH©»^t:J4®B ' 

m 'n' ©ofcjg^sa-ro i^jxt— mmma. 
om&ammi < n_or_ p > ©tr>«cjg^m 

h^>fXx-h*y h[5lfcfH©«£: cniteOLfy 

r©c©i§iBiHfcHt**-o©Hi*-eifc*jii^, me 

ft 'N* ©K>fcffi^ftajt. Bi-o©ffi7J7?tt^l^ 

£s @k« 1 n — o r — p ' <Dv>\zmmzmto »:© 

Xt^-^2 :^T©a@B«toJfy-HCiii5%ftW 
@»#l©^-A^5o C©L^^70^yh'JXh7 

t 1 - M > h £&m"rs : C©0g&^^ '7D-fO 
IC^ORT^t) x (0-i — l©*^T©jK^Hvt) 
'N* t«NK*iifctB*«^4:fe*bTl^. #©l5]gg 



(45) 



8082 0 0 0—3 6 7 3 



(i/>r;i/Xlih7>f^r-h) tt:»JHo«#-c*y 

twz, c©«©ffi®rtT-&fc*£fcm-#g©[His& 

-V-l<«ftl:m^*£icHU 1 «»*.'«. 3©tf 
y ***©S*5jR©#-- Ft h U-y- KMftttTH 
&^t8£Ctt r l px.5« ^©sKy^aipoc©*- 
F±©c:©S*53R©L.f-y7fc: h Ffcg&ttT 
»ttti«6fc:tt, lfetoit«, C©&*BX©BHHm 
Rtftti»K> (tftfeiH^-f If-f >y (driving) ) 

-f>^y^»-r So ±ibw^©ji^t\ c©L*-y7 
#c©[src^©v--*Ttt&^®£, :©Lf«y7o; 
-F©R*i»hft-f>^U^>hf* 8 *©a*s* 

c©isiM©r^T©s«^^h , ;--?:M-r5 

Rfl— 3©X^y7y-F©»S85IHft^^ Y7- 

-F±£#tti/t^s. ) 

*-o©Y**rv-K©#tf#ffit*»i& v Zf»;7 
y-K^NULLt-TSo (@B*Stt3t?y^^*tfiq£ 
tS. ) 

X *©&Y*s>7\ ^Zfy7: 
c©i^;wc;fctts&y*- Fli : 
D=CD*«»>^-eDT-^i^^^;i/hv-K©^D 
R = CR*£>r#^DTfc^W;i/F>'--F©S)- 
C©^-KXtt*4ftC©0B«©V-^2:-rs«^. 
C-©y-F£R = 0lC-fey r-f*» £©/- FfcV— * 

(top sum) " 77^»-> h-r^o &© 

Xt 1 -^ 3 B : &*fi©*BS&^iE;k©&£ 

«SStt , r'<*#^©^*i»hfe|iHE 

U ^©fflS^^&^T^o 

C©«fl©/^*^> h©ffitfi&8iJ^T5 : 
Y— Z^***> r : &Xv?Z<DpmT 
X-Y/<**£>F :ft#-H©fflST 
L-X^A^i/p : &L^7©$m 
*HH©#yf ^©*SC©0B«+t:tttf : Z 
©#***©*;i> (ttD-CttfeV) Y— Z/<**£>h 
£*©**£ l/t*5<. *$-CfcH*£Ctt:53l?9>* 

: /t^ru-r «f©7 u-^©»s*«>> M-So 
yz cz©#9*;o c^©«fij 



C©#***© h D-y- Fj&V >NUL L©&£*C 
U floD>0MR>0T-^^ x C©tfy**© 
-efe^o tftfc>t>> F^-fMfci/^- 
M^^Ul^, 7y-^*#2«fc0fca>fc^» 

^t*> flo/^^u^i^ d©*aiic:©[Hll&« 

m^mtu &©*&£&»*• 88? 

r-^&v C©^^^^©Y— Z;^*0>hi:LT 

•fe-^-r*. ci©(5}gg^tc, nt-©^-K©*&8aitT 

^at§£, (Y-ZfflS^tt^fc*ft&^) : C© 
#-K©*;i/ (-tfDtfc^) X— Y/^fc^rfc*© • 
££CLT:fc<o 2W±©*-K&aa^TV^ffl^:S 
F li : W T Is 4 fc fr© 7 »J 1* ©&£ * £ > r 
I-** XY C£©tfy£;0 C^©^-hO C-r©^ 
h} 0*<>O ZVAXifi "?7)l n -C*DflO^X^2 

i»ttc©lHl»«§aR7?§&v^ ^©Ifl&teffl^pjflEi: 
U «©ffltaitr.-J:l3-C3Qtvii« , d': r-*;i/£, £© 

F © Xr-Y/ W * tf > K t bT"b.-yt3 0 & L * 

■ So LX CC©****} C£©tf-F) tZ<DL*y< 

fioMX**2«t.»)'>«c^«^, Xtt, Z«ftR»tT^ft 
C©ttfct C©@»«fc««'C*ft^:C©|§ 
«ffl^qflBi:U »:©m»cMtr, ±Etft^»^C 

UT-tr-rt^o CCD^-HO^L^^^. C©^ 
y^X©^©^-H^o ^©^^^^^©«fi^ 
'^-y3C : HJ^©^iR : IslBJH t<0 

Tsssiatt': d©«a©r^T©A^*^> h©^^?> 
^*»>>h©^^f>^©*©*mai-ro tftw©»x a 

7v©g/Jv^* ^ > h <t D &'J>& wt^ * > h £WT 
■a-r^T©ffl*»*-r-5..IB*«?aL6:^«^Ctt, c - 

©@tt«sfi£«afc-r*cfca^*fci^ -laeitjw 

S^tctt, C©0gS^©Jffi^SiRt4« 2W±©MA» • 
®S^tctt N ^^©g/Jv^^^Vh©^^^© 

^*^>h©«it-^T$:^i1-5« ^«s*-e, 

xii, i"^r©^oT^sia©^*»>>h^-i:* 
ctiftntifi-r. c©iiie«©a-3r^*ia© 

rt©ffiS©lffl€:aHR"r5o ^^©^©t^T©^^ 
*^>h©«Btt&«»t*. 

l) :©u^o;UT-7ji/^(i!)7 | J-xi/^>h, 
c©y-K©5 L ^r^>/^u f ^7'i/>.hy-K©^^ 
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2) ^$n^^0r-^xM>h&7-^f 

3) CO>>-lf©K5-fM-{Xttl/5'— 

1) 2^©^- H©f y 7t>/W«tW^^ Z 

©y-K©? L y7*£:^*'Ot'bv--K©7-y7- (xfciu 

^tctoTW-HOf^) h©(5]HS£flmT 

^tllC.fcoT, ^nTt^ft/S©^* (mfck 
L4-X5, XttRoard3— Y7©<fc-5ft^70 

2) /t^^W^yro»6«tt-tTV^5»o*»©yt 
x©rt©-o©/^£^ur^£i:^-5;ri;£U=i-;i' 

rw*ra«££LTi>5m5ir-7>*»e,, ::©;<*& 

g«bTl^b:>^W^S5S£B-rp ^*£ffivvr\ /ty 
1) MX^>M£;:©y-KA>e>f#*o Xli, 

$©*-iU£f#*o &V>NULLl/^;U©3SlL?-y 
7", *©ax*-y7\ Y^-srrftVZ^rC^T : . 

«&br^ftM®£fctt, c©y-tf©**:7*fcWi-s* 

. S) S0y-K©D=l-ca*»£: 'N_D_c C A> 
h 'N' ^A*^y7ylc*i^£fflT«, (CCT 
*c' ^W;i/b*y-K©:*->^Tife£ e ) C©& 

D>l?fc£t8£: *N_D_c' fr£> «N_0R__ 

jvYvY^j/izzmmb, f i' &-f>*iM>b-r 

5« ^W^K©R>0-rfcat8^: (*-W;H«til/ 
i'-we&a) c:©y-K©D>o, fio::©v-b*© 
R=0©©&: *N' 'N_R_c' ^£aj;b/ty 
7TtC}g/^^mt<, 7-W;i>b*5'-b©US'- 
/Vt^ftfiWT*. *?-Cfti>tS£: *N_R' 
*N_R_c' ^tWA/ty77fcfi^ftlH-r. £© 



^hV-K^ 6 £©V-K©D>l-efc£Ji£: (y- 

fioc©y-b© * byr^A' 7-7y#m?&3® 

C©i& (0~i — l©?vvt©jtCttT3) *N_0 

a©f *. *n' 1 n d ? ^tmtiJ^yyizm 

b©R>0T*&£i8£: KttPS/-MT?fc*) 1/ 

S'wvix*ft?M a rftfc2:tK:* s&ra. 'N_ 

^©fil S(g^7.^ffim*rs* dcDb^;i/©i>:oy-K 
&©i^;w\„ *©*yh@B«A. -r^r©;*- 
7>*y hU^h^y-f^ft^D— XT*. 
[008 3] 2.4.7 2fl|©IB]B»' . 
H4 7 att, 'BX' fcffc-r*,. $/>7Vfc@»«©*U 

/^30©U>>-Mi:£^ #**©-£© 
H J:© 2 MO a y f * y 7litfffo£©#- H ±© 
IJion^.y^yT'tX^/e^S. ^©iai^©^x 
-v3aic<fcoT«£ftfcffi5&^bU-£, H4 7 

*»ca38 bJGt wn« ft e>ft o y >y ^ y - h 
tt> ^©D$;y^^y7 , t:^LT^So n?-hv- 

-FttYf^t3*6lt^5. Z^y7*tt, d©0gS 
■Wttt^Sft^. iESt^tt; ^XMYf'^M 

b y-tftctt^nT^ft^o DSVR©®^§y-b* 
StC^bT^^o y-b*^Ui/-/^feoT*>. L0i>$ 
D = 0T*$>sc:i:JcastS«, ^©^Stts y-b*^c 
©®K«©v-^y-H-c*0, flb©y-b*i:tt^ft0 

^-H2©y-Ht:*UTtt, -e©RA»7>btt«J^ 

^i-e^?)> L4©i/^>-/^^^> j,-r^ 0 v-^*s 

R>b^>^^□ fc :-b^|.^^ ^TV ^ fe 

©(U?5m^fflV>T^^nTl>^o Hl^©ffl5^©^ 
(CfcoTx bU-©fl5jaSV^y-b*©DSy c RA'>> 
bSir©«fco^LT»fiP&^S« ®4 8 afcL 

'ex* tm?z b^>r^7 ; -b[siK^©3r , ;^;wA 

K J:© 2 {@©D i; y ^ ^ y 7-^Vffe^©^- K± 
©l^B©py^^^y7*k:^TH>S3®©b7'<^7 1 
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-hK5-f/<i:, 2ffl©^*Xl;:;fctt*3iB©#--K 

*ttESttyy-fc, iisbt^to c©isiK«^ 

y£;*IC&A,T*l dittos Zl/^;U^PXM-£ffl^ 
2iK©r^;<x-h K5^££UTOafc© 
tc, ;i^K2©7-KJiD=2T&actll&&Lfctt 

2(0Lf'y^t,^-AMt5» @B»©V-X 
■ *fca#**X2©V-FfelWT?a!K "r 
v TVtf 1 * S • C © Y * v 7*fct; h y 7** X h iJD J* 
#-K2av3**©*-Afeffl«i- 

£o ^*X2©7-b^Rtf*©Z^7l/>h>'-Kte 

v-^ftft* ? £nfc©R*$>>£-eDic-ta. #d 

to <fcot, £r7«<X5r-r r'7-Otfc*: 

. ©* o\z a n D*- h-rasn-a *sa« l&pjuh* 
£fcvv c:he>©aj;&£, x&tfYi/^;i/©anl?7- h 

{CctoTJiS-r^o SMA;t>HU "r *7*tf A" 7- 

D7M-f y 7*£;fr LTE»<*ftao 
[0 0 8 41 3 JJ77^y«>XT--A©Jftffl 
3.1 V T y^i if p v>>y ^ ^ U-.V g >^r^ 

.©Maoais&ss-rafcfcfefc:, Httowasaia-r 
a 0 ^©jWitttCct^T, $m<DAtim®mmu m 

jfcStt* BBtoBfflfc, WS©8WH-0B«©Di;y^tt 
!B£fc&*afc©'e<fea« A£ 
lflJH-7 r V;i/©JBJB-cttth9©Ea©**«lft-r « fcn 

:j>t^-*y7 r'y-xT'XP^AfcflHvcfc^ 

:JyXA£Hfnr a ( "An Introduction to Degital S 
imulation", Mentor Graphics Corp. ,Beaverton, Oregon, 
I989) o &<mhtVZ^Z&oK.. ^>hF7-f^ 
ftfcs-KT^yXA, Xtts 3WW;v?nfc3- 

r*7;KJyxA©^rnfr-££<$ffl-r a. ma©/^ 

H9xTDi;^^>>^aU-^SItS©S5»i:^ V7 
r£x7^AU-*C&ffl£na©fcl^-©> ^> 
h Kv>f X^ftferj-FTVU^yXA, Xfct 

;i> * ntz □ - h i/-^ y is * jir fri y x a a 



M-K^x^&flt^tt* sciit*^ 7vioyxA©& 

^JjM$Pa^SV/X«4^J«(:7'^JUXA*^l/-S/ 
aVfcE&^WaZfc'C. /\— F^xTtt^OHfTC 
<ta#J££®ac a„ ZtDZttt, -fflQ&B 

to<D3>Z3.-#mfVy r^xTlC^Ttt^nJifcT 
$ix©n-K£x:ms;y£S/* jLV-£li, A 

l2m&<o&fettM*Zi'->T y > -wi/&t;hj y x 
u^aia, yr^-tfi/xxAicg^uT 

l^a. yT5-f-tfDS;y^5/§ il/.-^i/^^Att; A 

»s^iu cn*y75^tr/\-K-»>xr©oy 
v^*v«s»R^y^©««c«tt-ra. c©8& y 
T^-f-tfasr^tft^x^ASffiffl-rSo ■yTy-f-trny 
y * y ? jl Attv -m®mt&^<D$m 

c t tjt or, w«©^i-©«as«s*.«* z tttt. 

JESUTlvSo ^©S^li, ffl8Biinjac»iB*«, UN- 
»S^-K»>xrt:j:oT||HliSI«-r**»6t*i. 

-OCtlt i£ODi;.^y>al/-y3>^rA 

^■>>>^;i/7'^rfyxA^iifT-r^^ y^-fifos; 
©fJa^cw ^ r5J5t^$:^rstv^o^^ci^l^T, -r^ 

7;i/=fyxA#jB»& : pajTf&*j:»)«<s a^©^^ 
y 7 -> ^ a ix - 3 y i/ x x a tt , ( -r -c tc itt ^ u ) 

y 77 >r if aasHms/x 5 1 At, p y ^ >> ^ a b 

5H»SV*&gre^5/XxAi:v VTv-iVts—Y*;*? 
( 1350 ) .• 

[008 5] 3.1.1 uV-yti/Xs-V-i/Bymti 

7<<;i/S\ h^^^ytzD-Kt-^ct©-??^ 
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W;i>£, Mentor Graphics Logfiles ( "Quick Sii Fa 
mily Reference Manual* , MentorGraphics Corp.,Beave 
rton,0regon,1989) ^ITl^ Ztl&, -&(Dl$n, 

b 7 w )\<£<mt zttbt. mm* « >hyy 

Jfr&fflBVtZ. $mW?&. Z0y-)lZs Mentor G 
raphics ©RSIM^-;i/i:tSo CCtl Z0*9>sb 

vxtjyT^)^ tm/Ui- i )--7 7'(>i"^&&tz 

4) ^9Y)V7V<< "V0" , "V 1" 3?©gB1t£g!JM5 
H2££*£*^A7W "T" ©g2t&££iJ^T*o 

H 77h^h;v" nvyy "B0"\ "Bl"3>£gy 

5) "C* r^W-T >T!»^*!j^ *v- S\ # 
□K-fey r-fSo m±©fllgK'<>r£*i-fS&B$M 

'n' ^©lIlESI^^WM^ytry htf 

^©ttifc^-^l^hyfcffiJB**. C©-f^Or 
t^)t«IU«t« Vn[v] e» M&VBntfy r 
ilC&&fco aMWOr'N. V0[vL Vl(v] ®<D 
A&©&>!?£> B0> Bl^KSftfco T[v]*©C© 

r&*r*r*ifc©Ea!K. 

6) ^^h;pri/-rvo> vil atm txv 



1) ^9 Yfr7)s4 V0, VII, ATW T&tf 

u r^r©jfog/W:Hj-7 7^;i/£cn£>©7i/>f 

2) Bttsm^^T'/itffBA-r^ £©2&§rai*©& 

3) B 7^Wh;i/ n ;W77 W B0'\ "Br* I 

4 ) ^7 p;b7 W * y?v97,l3*?y9 * • 

V0[v]£B0i:tt®U Vl-[v.]'£Bl-fctt«-r<&. V 
n[v]©tTy >tBni:©&^©gt;:J;^T : 3©fcTy 

>C»J6«lBM*-AfeEirr:&. coy 

>r£ffl£7WM:g>itro c©BU HUM*- a,. 

h^V0[vL V l[v]|©f*3&©&*£, BOyBl* 
£©&tfo v%4>9t)*>Vt%<> #©D>r-S/3> 

[0 0 8 6] 3.1.2 P'V^i/UU-S/a^- 
l/-^^*— ♦JWr-^l'-y-f >7**-*;i/0U S/ 
3- a I/- r £ ftSifttrSB© U 7 7 -f If * A £ W 

ft-a*S<fc5iC; tf^u-x-f >^*-*/UiDyv£ . 

* * 7R tffiSfttt* sr 7-£«fo£ U r * 'J 2i . 
^ 7 x-x UT ^ d 9 7%^SSV -b ^ 

1) I5tt®©^fi£7r^;v^mri:i:^ic, ciftfcfl! 
r y 4 if d j; *?r v 7&Tffism&- y 

2) ^0'J77^tWit. ^7>h^>^7x 

3) ^ i»^tytya— ;nt»oi"^*r©^ h;bj< 

4) W HMOECLKBRmo^D9^«£S^ 
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g©*7*>3>Kfc^TM£ftTM3o 

5) h>i**v(Dte®zmmttt>\Zs ctit>* 
i±y\/<i "rsw^bW^ "v w ttt> 

j^W*y-7r4M:BirfS. 

6) ^7MM*y©SS#^+7>Tfc£fc«>t;:l<J:>) 

;i«cx7-y 7^2-5 £$DE* 0 . 

[00871 3. 1,3 y75-fifEi5?y**$al/- 
£-> VJLU-Mr*fc«>C : 

1) ^h;M*y«ttSg%lyTV>««fttftfflV^ fiJ 

X i* © ^ ? is X =L V — i/ 3 > > * 7 a: — X V - ; 1/ £ 

2) UT7^1f»fi«ttS/^^Aftffl^rA*»MJ*- 
g&U i^r^W^ hfl^yilWMHfffcy 

3) «atarri6»safts/X7 i Aft5>$*, »y^> 

4) tf^b-^>7*#--*;i/£^>£-tf\ yul/- 

5) JH»RV««*S/^^Aft^>$*, 

7 ) A^&fi-Sk aMttSM * U 7 7 >f ;« tf/X tt 

h A?J 7 T 4 ft* i> * a U— ^ 3 ><0te*t 

2) -6) §ytr-ht^..yr7^ifps;y^2/^a 

>7 7 x-X 9-;WDftb 0 C^ggff^ Ul/-V3> 

4 >*7x-xy-;u£ffiv>Ts 7r>Oi/£7>t£ttfc> 

X> «IC^TS^t£Bi/^xl/-i/3>^>^7x 

-xy-;i>tf^i/-5^>7**-*;i/£ffliv*\ $U&& 



tf^l/-7^>7^-*;i/i:&{iua>£o 
£t*&*-f AXryT'fc. ^7 h;M^'jD^r-i/3 

So 

[0088] 3.1.4 sfiLbcmrakom 

£*<5©lillfflf$fcc:t-t&S :SJD^*7.tt® (H) 

ttat>*>nt: fios;y^ttffi (D 

Ox U75^>XxA©|i-©fK£fflOT, A7JIS 
ttS M^@Kifi£S§5i 3* * E i: ic «fc o r HS£ n 

So Dj;y^S/$ii-|/-^3>3Bfl|fc*^Tv ^tt3 

a±© n y y <D$M ££«*r * z.b&M£tiZo 

mzu. *-3o - ttffl, *«5fe*n© (x) » m^x, mm 
fflsaa-r*. «-f>K-y>^ttSB (z) h7-r 

*x.-h;tX©*9&7>f*|g£©/tX£gSjg-r3©fc: 
&io. UT^*f^XxA©&ofr©^IC;fc^Ts £5 

ttKMJfc- h 5 >r ^f- h $ n 5«i& v . 

d y y 7 * rave aojfiasftffisstttf h ? j x r 

4 -tf i/ x x © > ^ h. 7 x - h j ^7 \z x r> x m it gwrn 

MZtiZo ttfcDKx lfflO|51BMH*2W±©©^ 
WT© «t ^ tttmtt Z Z t IC X o Tffi 3S© D i; 5> ^ « 

ffl©^S©/i-f^-y-Di;y^^tJ:o-C89ffi-fi»*© 

nmmzmitZo 3i@©w (h, l, x> 

6©ff U vt-f ± U HB^RWtt^-^WfitA*- 

*ys;^nsttnaB«ftwi'ra. M^ KttsP* 

(H=^Di?y^ttffi, L=fiDy^ttffi, X=^ 
») *fflV^^-|9:&i^^©2A7JAND7*-h^ 
' 3 ^ AN DttflgE ftotUfft* D i; ^ 7 ®85IC^o 
T^tS ( BI5 l a) . ^?tlfr<DAjjift?ZX£ 
U A^^#^t^v^ci:$Li:tS®^ ttiTJ^ 

Tiz&tzxvmzm^x, 3»>ui/-^cdjd 
<, p^y7«i^aw^-rs ((gsib) o z(D®mi 

ti, 2M©2t:^hA7j^i: > l<S©2ifyhm^ 

^fc&WUTV^ (Hie) o W7f-h^^ 

A»ltgP©^XI»M©-gP7>{c©^v^c 
^r-^So 2f@j:?)^<©«^>>^au~h$nsiPi 
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m y -ritm®?-* mm *© z <d z t \z a@ t , 

[00891 3.1.5 DT^IfOr-f l"f©St£ 
# □ j; y 7a: 1/ ^ > h Af -< 1/ _£ 

tttfLtZZttt-eZtiW uVv9?4 U-ffc^ 7*P#* 

* sflg«-r n » 7fti££«r x-r * c t c * o 

[0 0 9 0]: 3; 1.5.1 •IfDf-fl/'f 
-t?P7^Whfci:> ^TM^hrfA \s4-&m$Z>Z 

[00 9.1] 3.1.5.2 7*4 WflcSSIft 
»9|:Stei9®SI£«c?¥aiBS8ft«- 5 ft * <0 £ 

7>ji-7mti$zm*ztfk<Djm<Dt><ot%iZ* zo 

7*7;i>-^70R7-rtffc* (H_2a) * 4 
*X7;i/-^7T>R7-r©m7Jti\ fl^#;r>f 

4ttbZo zvmtmizmzKzm^v&ibtzm 

j]®¥£'V\<XZmtZ> ( B52 b) o 

0 1& < ©7 P-X rVl/-7*;&V&^©*-7'>;i/- 



mtzztzm&tZo wtE094%>9$m i 9-to 

tf-r #-7>;i>-77*-r u 

tt, Mentor Graphics Quick Path^-f ? >7*7>#r7— Jl> 
Sffl^S ( "Quick Path User's Manual" , Mentor Gra 
phics Corp., Beaverton, Oregon, 1989) 0 

1) &tr£&7*P-feX©-SBfcl/t. ERCGA^y. h 

2) *^T©*y MJ7h££&L&&> x-^^U* 
S« fi*S8IUtt|6|BM2:BH|-r«^7 s 'r W 

3 ) m&*-*m&*tmy ?<< jucs&a. 

[00 9 2] 3.1.5.3. i-^hf-fl/'f 
W (*-* r) ©r-f ft*-r*«fc-5tflgiaufc* 

3 >©«*(wiai»fc-EifiDjTOM ! r. cixf)©^ y 

^^nfc7'J^77Py7-^S ( (353 a) . ^ 

-y7$StnW4 ( El5 3 b) o 
P !y ^SVA7J^5fe^ -> 3 > 

fct, J-^hr-f l/>fy-h^t§7'Jyr7P^7' 
O^lz— >3>/tfe5 ( ^53 c) o :x-y h^^f b 
^ a l^-S/3 >CDfcfi)CD »J 7 7>f If P 9*s K a 
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•i-lftt, £©&©f*Wl^y >£«£**©* 

cnfcottJfoM&KtfcoT, -fOht^h^^U 

otr — y3> M-©rt&££-f £^ hJMf'Jny 

D y *»£S8©^i£»ft ECL K©ffliftft©Mg£* * 
'So '^I/-S<3>Offl> .§M^fillfi|l: 1<@©EC 
[00 93]3. 1.5.4 'j7;t/TfU>f 

(3Mi) V7Jl?4.\,4£LTftmtZ 9 ZZX 'n' 
itl>i?Z*0&2X'$>Z ( B5 4 a,-5^f WU^** 

*)■•.. ftfcOfc, «IBKSt^> (FSM) fc, 1W± 
©**— r-4 Y (starting count) tcift-f 

Siate&iifcW-r =∋^^s*g^ 
ffl**?fciSPJfcttJfrrs (K54_b) 0 FSMtt, D 

IfcfcfclvC* &&Ufcft£«SI©#®£|fc (_t#? (risi 
ng) XttTIS (falling) ) t^ta^^-f-f 
>^**>hftfflivt* **>*ttFSNH:£oTn- 

-r^T©*«>>^t^ &i$Mi<ftftic i @© 

EJWfttfttfcSfc, #® '9<{J*9oy*' ftJSWft-r 

xiftft. ^-f u-f^nfcm^t^D, *©&*££*ifc 

[0094] 3.1.6 UT7>Tif^^aU-^^e>m 

os/ ^ jl i/-^^ott^oas 

U 77-f If P y^i/UM ^fAli^tlil 



ffe©>f^> h F^-f ricfc**/* j.i,-*J; &fc£<o 

XxAli, 7 f ^u^24U f fl!io^rat:WJi'rSJ®Bft^ 
.flo, KSrSBffO-r^TOy-Kftffiatf**: 
i^i^W^tLti^o fSJHO'T'O r-F^ 
:/lC,fc£77 r*xrv^l/-*ttfrfcD<£&T-i&£ 

KWy-K^or^-bx^-e^st^diiJ^ft^-ra. 

b*»U *iffl©^> F F^-f ^CfcSV.? h^x^S/ 

nfc«»a.ft, M^^^fsr i.o o^xim i--o(m 

^^Stifemo i n o z t ttH&ua£ b 

tiw mitc*m&. hbh^ mztrntz^t^zt 
&t>t>Zo mmm, ^sb^ u * 770^7 
xwDs?y^y-hmA0fflft»ffl'rc:i:*«T!s*(xii 

inx LCA©J;o&) D^y^f y7Sffl^t l J77'f 
t <fc o Tv' -3/ V- h $ tlfeW^O 

fit) ^ v -*fr^flt&>Ni:ea*n-s-. c©p^ v wt©- 

1) K-oiatrajftH ffi#©$/^ jlLz-^icd-k-t 

2) 'Jr^-tfD^y^S/^jLU-^ilio^KBtt, g( 

-»«fcEa*n«5^*x.7--3ittflii©ifeft©«flfe-. ; 

3) zm. yrvjymmtziyt&zhyT-zt^ 

4) c©^, ffeos/ ^ jl u-tT-mmztiT^ztm® 

5) ^al/-2/ 3 >£, flb©S/^jL>-r^ft:*«>4 0 

SflfcSKftflHvC, ffeO^&T!^*} 
f^<Ci:©T$^^X7~^^u ffe©^^al/-^ 

©ffmawBr«ttftfflv\Tx.7-©i^Hft^wr*c2:' • 

[009 5] 3.2 'J77^7^;Vh->Ul/- 

^giE'rs©^cffiv^e)nspi;y^'>^3.^~^^> 

©«, t**5*. ^T^. Sltg&, HftWfcttiftfi 
IsiKOiEfiSfxft^^ h-T5©Cffl^^n^JS[©«atfe 
So ^-ifTOtCct5>'*-;i/7 i ^/t-s;3> (faulyt 
version) ^"r^h^ Y^^^X^^j-V— 
htZttbiZ, VvY (good) /t-^3>£tfcif£U 
t 1 ^ h^^ h;i/*d«A«^y K^-s;3>©*6»fcttai© 
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*>< ®&mifi u X9v*TvYv— (stack-at-low) " 
m?z>, #tcpHWefc*ta&i:> "TstvZrv 

h/W (stack-at-high) " t$Tt*s ^*fcyvft»e 
**»»*»*«»«*© 
MMr^h^nMtU fio, 7*-/l'h3'.. 
^al/— S/aZ/tf&ff Ll^* r^7 h;i/©;t-$/3> 
«fctl»>jg£*i$fcik d©Ci:te\ ««>TB$ll8©frfr 

&777-efc*o 7*-;i/f>ui/->3>«t 

*IFUt#&tt* yr^lfS^xACS^lvo**. 

y 77 -f -if p v *j 7 i< ^ iv-fosas,- 7 *- ;v b 

-Jl/ r -> ^ l/— J/ a "Quick Sin Family Refe 
rence Manual" , Mentor Graphics Corp. j ■ Beaverton, 
Oregon, 1989)£flJ^& : SftPPCISbTtt : 

i) ussn&RttstseiEu a»sfc**. 

■■2>JW»S^ tt««feff»**, MMffHIKD- 
Mft<?)7*- ;i/|->^l/-: >3>^fAtfs 

»^a*©arc««#r*;:-fcTa3. yr^-tf 

yy*^©ttrti:BI---e**. AMmWOHBfl 
®£ : <r*®B*Biip y y 7^ ar -rouv y zmm 
m^xnm&tz. cn«u ®9m&&mt<Kz>uvy 

7«ifc£, IsMffftEUcfcCT, fctc/WXteo-i: 

^^ct9^©t-2>wc'rs^i^§> *yy^;wo 



y 7 7 >f if D >^ >y 7 > I i 1,-7 fc#H»t |H}|8©fc© 

( lass ) :yrwif7*--;i/r->^ai/-7 

7 *— ;i/ h 3 >7 * I/— 7 (conf igurator)T* 
$>0x P->'y i^V? a U-^0±tt<DSIfaiStt^f 

A©^iD»»»fc«tfiJtLT^ft. yr5>ftf7*-;i/h 
*sai/-*uu trF©«fc$&&*©«»cttbT«fos 
77>r;Koffl®sa*-rs: 

1) -wtc, aEWSttttff^^flKifceit*. 

2) ^□^^^^^7^»Pttc t fcSI9:ltSP©^b(c t fc ; 

3) Mtftl*fcn?**?y-7&*»htf;ih77'4 

4) ERCGA*y YVZh&&y-)V&m^Xs &® 
Z%mcaVy7?y7<D®J&7T'{»*mtZ 0 

5) 7*-^HW7 7-f^ft*!I^Afctt«U ffi 

fi£ffia7 7-f;ncffl»o**-b-7*ts«; 

&g^7 hiMtysteafBBiHcflwi-rsftfc&t:, 

fcAffftttfcttttu mn&mznz®&iz\*7>)y 

77Dy7'$-by h"T^o ^-f 

fcjU 7*- ^h*>$al/-^3>C»UTtt^ffl-T 

So 7*-JVhV^al/-^a>^»***fc»t: 

(vtJr4\s<{iz-o^xmto 3--yYx&VT)imm 
l) ISW8^77>f;vOTU C^ffl^ 
(conf igulation) O-b 7 > 3 >TfKiH bfc «t o tc« 

ortSfc, *xh-f>^7x-xfe^bT»«t*«a 
^7h;M^y^icKtS-rs, ^-fAri/^f ^t w sv 

^±y-77 >r )iz®mto ttfctz 7 b*s^ 

3) c©aw©«ia©«as«v^, miom^^. 

xm*%ttZtii;y>7?y7'(D7*-)\<h®tfl7 7>4 

4) ^7 h;^t'K^a-)i/W^T0^7 b;w^ 
^ y * 7 >7SifffiiS^m7 y y 77 ovr** y r-r 

So BtWU^sy h»^S*^KWfcU H^tiSiftW 

5) 'v* OT©ECLK0gS«g©7P^7»§§&^ 

*-7>t-*o c©ci:ic<fco-r> mt^h^'eu 
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6) 7*-^MS«tttt7iJyr7Dy7^x9^t 

to . 

8) &m<Dfomzttl,Ts X^yX3) -7) 

[0 0 9 6] 3.3 Ur^lfpyy^^U--* 

»©EDA*>*xA£:fctt£j&fi©tgfflttfc^x^ 
-*©£<«; r h'7-f 7bfotZ>&<#lt>tltz 

( "An Introducion to Digital Simulation" , Mentor G 
raphics Corp. , Beaverton, Oregon,! 989 )„ $l77l/:Jy 
XAC£tiTtiU \jjffi\&lz&tt . 

*e>«Ktt*SlliB«tt. hffl*ttffi©Sflj£ 
£«> S*HR©Ml:tiU 3&«©0rU'U£ft0W 

>3>?ffrWf3. £©l& &3It--X 
efcl/CS^AU-hSnft. £<©«rH©fr*3rtg|l 

fffiffifct ft*3MBM©MfeCM2:3h«. UT 
^ifS/x^A©^^^ *>—!r>$/^;i/&2/^i 
I/— 2/ 3 >T;Hf U X A ^H^rt 4 D 5; ^ ^ S/ ' a l/— 
* £ 'J 77 * If a y.* £ * a. U-^Sfi^T^Cg 
UT7^1f©/\-p*ti;x:P£ffll,v 
U X A i/ S a 1/ - : > 3 > *© 1 filtOtfdMn ? 

-oa-e©xif-KcfeSo ^©sfttt, f^ftfcg 

7 -f if >>xr a(cj: ns D V y >? @B«©^ 

>fXfct UT7-fy©DS?y^Sflt:J;oT©#«llH* 
*U ^A*KlrSi:^fi©Di;^^^i2^^UTV> 

£x yr^-fifci^^Sai'-^sW^ 

•iix-^ (evaluator) hfre>fcoT^S ( |56 ) 



V XA fcfM3tt**Sn 5; y >? > ^ a u-* lc££<* 
ttS* Ur7^+fDi;!y^^*aU-*>3>Mii/X7 l 

1) y^^^^AKcfcoTM^ftS^p^y 
^0«S^$EDAi/X^A©A^I9:lrg5i: LXBttX 

So 

2) «ptt€ftnyy^0B(H©AiaA®BIBfc:fflii*^ 

— >3>^ffdfctt)^ J^T©^iC^oT, *3os> 
y^J/5aU-^tff»^ S/Sal/-*7VHJyX 
A^Uff^-y-Sfc^tC If P^y#>> 5 a !/.->>. ■, 

c*-©a*B«ftafttts.- 

2) §atrg5©^j6frx-X;i/7>-r;u^^mu • 

3) fi?fiE©-fe^^3>icr^fccto(^ KStauzMrt ■ 

dn^ffl^T^r©UTv>rifD 

^^>>SVffiSS^ryX^^1-.So y-rHMUm 

HBKStS^y^-^fcfitottJW dnfc&ftswty 

5 ) .ftSBP y ^ ^ j-v-^i/ i jl lx— 3 

=fuxASf^»**s; ->^i/-i/3>7;^'jxA 

T-tts £0£8fc^Ty77>ftf£g^<£#g&£ 
ffffif* : • 

1 ) c©^ jlu— S/avftia^ry^ti^s; d© 
^g&^©£X©A7JlC*hrSfit£; UT^-nTD-i? 

y > ? 3. v-u 3 >>r m »; jlo:-^ t S 
ic^So 

2 ) ' y r 5 >f tf d y */ \ u - 3 > y t y a. x — 
* £ d ©s*s^©^r ©aiTj tf >x7&^x«y^-rs 

aU-$/3>T;i/^yXAJCfc^bli-ro 

6) ^^ab-^>3>©mI^»C^MT, IftfUttS 

$:4^So 

i/ ^ zl u-v 3 > r;wrf y X A S: v y h x 7 $xmft 
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X a U - > 3 > 7)\>3 »J XA K £ x TT'UfTl" £ 

-K£x7S^aV--#y*xA©£HK:li, i/Ul/ 
-^/N-H^xTfcy^^^-lfflDJL—tfJg^tCtSx^ 
4X (USD) *5?a-^fc©|ffl©il«»ttfcfflfc**. 

^x7y;i Is - *©fffl&3.= * h -5 U S D S 

7-rtf©.USD.Mt:«afl«iK:SBRt5. A*^»i» 
*xt4i:, «fU^«MS»ttt:«):^TieH*ti4a 

*g*cfltt&-r a tmz. *x h < m 

I 0 0 9 7 ] 3. 4 yr^^if^p h^^b'y^ 

tyr^tf^xxA©*^^?^ utt, 

m^tcji-iftf^-rsA-h-^xT^/wx, n 
s$n-«fiSft« (wtt?»5) »a^'>ui^ 

*y*l&£J^TBS^ai/-h-r*<> ttlfS©*^ 
Kttfttig& m «>f-h97 (benchtop) S 

Dh^>ft>mfAit yT5-fif^-K*>xr^ 

XxASV^Xhn>^3.-^i:i:^^ MS5^> 
^f At; 7nh*<< £>^>XxAi:£li;ft^* 
(057) . XDh*^>^tf^l/-*l;t, f^P^tl 

««o^Sjwa»aviBiSf&*7K-h-r*. c:©*^i/ 

^ h3>tra-*£fci^7>ir£«Xn^A£^ 



1) «fiEo-fe^^3>tcr^.fe«t-5t> 

cnsKMJ^tycssatr. 7 
-f^*K*a-ri:«ic, asraiiugM*-Ai8)©#ft 
£ v X7^au-*j5Wlf>X7;&v;:ft6©*xb 

2) KttSUisy h«£S«M8HbU IBHs3Fn*»8t 

3) 3«!iWt:^T©tt^*A5fc:iBtTffd-: 

^-^7>^j5iiu X7^ab-*aj*fis£ 

**@S&fS*-A£. *fo£i«r*X:r>f 5 a 

—a— lfav>HtttaU ^^^©^-^A^ffi* • 

-a-^7>F»u ttttsw^yt^a-jwti 
©D^r-S/3>feR»m-ri:»t:S*atr. S&Mtfffii 

^b-ci^i^.fcfettB-r*. £©». sHH-swty* 
M^ : ey©iw^feiHi»i-*ifc&^xyi?'r*. »tt 

1) A7Jl9!ttgP&*XhEDAi/XxA^^fi£1--5o 

2) i/ui/^ iz&&2ti*«zmwmm£. v 

3) @K«»vs«&iaw, fflt^^ 

§tt«©fi«M}t:»tsliIB«*l»t* OlT# " 
SO . 

4) UT7>ftfl5H-M^>XxA^ffl( f vrA7J»® 
££&U »»»©»*7y-f-;u6ifiAt*. 

5) yT7'f1frD^^^^>^A.^-^^v^-c, 

R&K»ftfWi*tt*. a57.CTij%ri*«©Wfc*V>T 

^^^>^>>XT i A!femMTim-rso.a-ifii, ^x 

hEDAi/X^ASrffl^Ts A7J»7T^^©n> 
^^ii^TSo fa»©ft#«fc:*^Ttt, 
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^WV774V*ay*m.&£*±Tm*it<tiZ±5 

i-^tf*Oy£#££&>f*-7>£*ai:, □ 
>ex-*Sft9tt. 'l7.7-f1f;\-H«>xr©«l/S$ 

u &§f$^yfr^#m£ii37W7A>r >xh 

.•6a--lf©j»Ht:taEoTiEt<IM^LT^*iPir-5** 
lEbCMEL-Cv'^i^M, tftt. *7shEDA>> 

[0 0 9 8] 3.4; 1 $g$*l*0i&ft8 

■tf©«fc-5fc«JB©ftSfc* ^-tfib^jtSyVW*** 

f*R©ftS£«R'r.*fc«>fc, ftmiJgfcSfta^gK 
itlsJB&$£&M£*V A*»ftSW©gmuSD£&j5* 

ltt\5USDttffl77^;^filt*. C©fcg, ft 
SftfittUSDMfcjSttU JbO©J:3fi:it&*»lfttt 

fts*aift*-fr, f»*-e£o "fisftg" 

£\ A*lftft7 7-f;n|i©»ftSfcl8[tf % fio, d©a 
ft»*ffil^T«H*n*aW:KJItRV0B«fe»»T^ 

m«ns;y^7'^-5^tf-*, -Hn©D^y^e 
«*=***j;-<»&nfcftsj:u 
hy#*tt£»s«»s, -tt©^w*nfeM*ai 

y*cBSf «. ^ntt*©«»«f©fe»fc:«»ffi$n 

So H5 9 tt, fiSD^y^r^-f -!f©«fi£S3i%U 



& A-Attft 7 t -f ;n«© c n & j£#tc*f * § &*mm % 
iBtt*. j&g^ mm* >ja*&> »*f*n* 

u»*ftT*-^^n*^*aftfta@B«t:attu - 
*i£*?-c« ttm^ns^^ifeftfcfseor^ffttma© . 

2) A*lftft7T-f;i/*, a*©^tt«k:ttoT«j«7 

3) , >>T7>rif7 , Dh^.>rtr>^i>xxA4i©^itg|55 

^> ^$nftg^#fl^&mr*©£&£*:$n 

5) "h>;^$nfc" *>7*7£*n*-rs. 

6) - £©7=-t*«\ .o^^r^^if^JS^^ h^. ■. 
So Cfttt, V^KLTflBBjWaXtt»ffft«fe, 'J7 

5 ^ vim? a +©tftftasfflv^Tiis-r **fe^-r- 

*?©«&©* 3 ft«& 

-7"Ai|>©AARfl«MV^TftSft9GRMC2:^ 
Stt©-S5RfcftoTV>So 
[0 0 9 9] 3,5 Uy^-tfgffS/XyA 

fiSlT£fS> V7hi>*rHWBXtt*©fl!i©aW©fc» 
fc\ XKfnsnwmn, c©;:i:fc:<fcoT; ■' 

/W^klTOSBtJIftU iM'2:dn«S^©a8l 

£) . ^-h* i 7^r^xA©^77'>r;i/Sv-e©ffe 
©7 r-f ;W4, *^h3>ek-^tJ:oTiaft«IR*' 
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r o i o o i 3.6 ^r^f^i^yA '. 

fflHS. UT^-flf^S^T-ATtt, *©ERCGA 

*9rh-y^h«iy-ii'*ffl^ ancjwvcEitca 

ry>h@B#-F (PCB) EIM^-rO^y 
-;i/&ffi«rr* ( "Getting Started with Board Stati 
on" , "Layout User* s Manual" ^Mentor Graphics Co 
rp.,Beaverton, Oregon. 1989)„ C©HU uVvVf-v 

CBSIIjSn<, ffa«Tftt,.LCA&ERCGADS; 
y^yrfcUTOfflUTlr^.'LCASWS-rsci: 

ru^t, «tewicLCAi:Mfts«ia-r*3fc©-c 

«fe»D3;y*?y7t, MIP.ROM^%'ll2:lttU 
TUSLCAxy7'©J&f8T?fil&-f£ ( "The Progranna 
able Gate Array Data Book" ,Xilinx, Inc., San Jos 
e,1989)o LCA**hyjO*dfc3>-M:«fcoT* P 

»^tLC A#m# feWte-r *Bfc L C A 

t-sct^r-^^p £©b&, PROM^jfcnacnsffl 

u*. y77<ftf£g*>axZ»aU t&»Ufc©fcBI-© 

mm**?** (rdcs) , tasMftv^yhu 

7r-f >^>7xA&VRDCS#£ffli^n£fc©© 
«»-C» 6 E R C G A* v r U X h 
fti^-f-f ->3xi:> g®dPCBgeSi:> > 
.^-/IffcfcJWW* ( B6 0 ) , VT54V9cm>s 



^atfPCBtt«7r-f^*K»wr. ttT©*«sttt 

1) KStSy-^Sfflvv XAWW^r-f^ftBtolH 

2) S*SSR3Wt-*£fflWC, Mr-^j§& 
p >* 7&*WM^ t £ o 

3) /l-r-C/sttllt^ fi*fi*fefirS©ns;?;^ 

4) mmukv*«j\>*)XT4 i**mw 

U*J»9*y 7©fc#>©* V h y 7, h 7 7 -f ;i/£ffe£* 
yri/Oe>MM>yxh«, BI&PCBRttftWl/- 

5) E-RCGA*^Kyxh««IV-;i/SfflVVR«BK 

6) eWPCBEBStf;!/^^ vy^-^fe'ffl^Tv 
«5«R77^atfP , CBttl»7r'f* (iO-77>f' 
ML PCBOtife a* ft n ' 

LTPCB«fi7 s -^75'-f;i/ftfflt>T, PCB££i£ 

©Tgft^D^y^xyw^&fliric-rafcwc =fju 

xaifPCBSfiaTx A;b»Sr»©TO«fcf&B«S 

H 7 x 7®$mm<D E R C G A t SMfciSffi 
fiEf5dfc©T*«cv^-h7l/-f ^vrsfleffl-rsc 

lfl©ICxyr©Sfilc»e>ft*cfc*ttfcv>) * -C 

'7y^©j&ffirasdnaci: m^©3>tra-^^ 
-#©0^77475 yuapg££*iftvo 5tc 
tt, i»«t:*A«M^H»>x7©IW«l*tt«1-*fc 

[0 1 0 11 3.7 y77>f1firJI->7xA 

yr^ifvs-K7x7S/7x££> ;<**;v©<fcdft 

Ml*?* 3>ea-*©3Sfr**HRB«l©fc»©83 
tt*nfcBffl*nfc7*D^AlCttoT«-ff«iB*|lff 

/W7fcffllr^CfctJ:oTa«*n,' 3>bTju-^7 
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fct^Ttt«fr$fcttTtt&l*. C©:r-*7*P-try 

fmtz. -©mi*. ft#*e-Ktf>-*>i/+;U 
lc:g2{j§£ ftfc t-o ^ A t j: 5 frflT- WflfefcttlM 

K«t •? sub?* u T^-f tmif^ 

fcLT©*ffl^ehx A*7D^A-e*gjj*£ix3*r# 
©#©£ffi v ^ c i: tf-e g a c i: ^sre * « 

[0 102] 3.7.1 'J77^f1fll-^WW7 
T^mmT-fi^nfcX^rp^7A7T^;U^ A7J 

. -Oil, Q'^WWH?^ WftBflfciiy ha 

£ ( "Tutorial on High-Level Synthesis" .McMarlan 
d, Parke and Camposano, Proceeding of the 25th Des 
ign Automatic Conference, ACM and IEEE,1988)o Z<D 

)l (flamel) " *©£&(CoMTtt, "Flame 

1:A High-Level Hardware Compiler" .Howard Trickey, 
IEEE Transaction on Computer-Aided Design, Vol. CA 
D-6, No.2, 1987)-?S*0m^£ftTl>*o *Mfrt>Q> 

5lffl£*-f : "7^;i"v©A7jlit ;u*;i/7'D^7 



^-^ (ALU, ftDg& 1^>'X*\ I/0/ty|c 

PJl:7 , D^A&HfT-r*©(CMC68000(v-f^D 
PVtTa-^) ©2 2-2.0 0^©^-e5>r^7 , P 

x7y7fA©SIi;^ot, a— tfxtfc |J7 5 f+f lr. 

s^f^it "^-ymfeooz hfflm&fyz" A7J 

3 >7W 7©m7Jli, .^-^M^iStfn > h P~^©|B 
7<i75V-£tiLs -»©^»^«$nfc«figW3&:J.-v- 

SD) C*i*>©@B«MB58a»i:&ig^'r.- 

&*m%z&&tzztifi-czzo m^-savLs 

I»J«Iigg§$USDi: LTllOWS^ 

A7Jtt^7 7 -< ^«© p i>* y *a^£%Ktfffi£8ttlBl 

Gmvmvis>£ky--)\,£%^ Ztiit, Me 
ntor Graphics Corp., VLSI Technology Inc., Synopsis 
Inc.^ ( "Logic Synthesis speeds ASIC Design" , A. 
J. de Geus, IEEE Spectrum, August 1989) *»e>K3SW- 

^ixS ( "The Implementation of a State Machine Co 
mpiler", C. Kings ley, Proceedings of the 24th Desig 
n Automation Conference, ACM and IEEE, 1987; "A Sta 
te Machine Synthesizer", D. Brown, Proceedings of t 
he 18th DesignAutomation Conference, ACM and IEEE, 
1981; "An Overview of Logic Synthesis Systems"', 
L.Trevillyan, Proceedings of the 24th Design Autom 
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ation Conference, ACM and IEEE, 1987)* ZOoyrt 

2 ) h 5 4 7 =7 V (DlBi&CftoTs 

3) x-*^7^©£x--*A7JStf. x-*^*>f> 
4) 

>3> rD-<7©gBi££. P$>*££*5JR;fttfc:ii& 
5) «IRWi7-^ya> '**-h' A* 

'^-V (done) 1 fcjjtlZtttZXTj K*l<-$%. 

[0 103] 3.7.2 UT^If&i-JW-tl/-* 

OA^-^:tc^1-^77>r;i/^^m-ri:i:t>ic. &t 

i^i^©ttj?jx-* t w* * ;nc&£ atr. 
i) ®3t&<*>mf&7T<<fr&mfrmu ztitm^x, 

x-*asrfrSM * tea tatr. MtiT-fmm* % 

3) .»JCf-.7/P7T^MR»au 3>hD~;i/A 

4) 7Dy7$&£g§£.<*-7';i/U Xf^al/-^ 

5) . wwm^s^^u cfttfutfcass 

*x-*7r4M:fc3&tfo UT^If&WS/^xA 

1) T^^XT^Xttfl&C^afcfll^T, A7J7D 
7*7 A&tf A7JX-* 7 t- >f WsJct 

2) 'J77^if»wH7»\ A*SSr7^f 



7>rimtr£&$'7^A£ffii\ mwf-^ 
[01041 4 » mm 

[01051 4.1 A-h-->x7 
as^^n^ti-ttS««S,- 3l/^;i/T»JBttK:, £ 

;W-7:i:T->7xAtCfflU3, 0 6 2.-B 6 4 te, |® 
^7©Hl£ft7-*x^x^£^LTM£o 1^6 5 a— 

□ y y 7*- K -( H 6 2 ) : £P *>' y 7 tf- Efct, 3 2 

1 4ffi0L*y7>e>l£oT^*o &Lxy7*feL XV 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is characterized by providing the following and removes. [ completely unrelated to 
said 1st digital logical-circuit network ] The 2nd input data expressing the 2nd digital logical- 
circuit network is supplied. A production process at which said 1st and 2nd digital logical-circuit 
network takes an actual gestalt of operation in the same ERCGA; said 2nd input data A 
production process divided into a part for the 1st and part II; a part for part I of the 2nd divided 
data The amount of [ of said 2nd digital logical-circuit network which supplies the 1st ERCGA 
and is expressed by this ] part I A production process which enables it to actually take a gestalt 
of operation in said 1st ERCGA; a part for part II of said 2nd divided data The amount of [ of said 
2nd digital logical-circuit network which supplies the 2nd ERCGA and is expressed by this ] part 
II A production process which enables it to actually take a gestalt of operation by said 2nd 
ERCGA; Said 1st and 2nd ERCGA(s) are interconnected. A method characterized by having 
production process; which at least one network pinpointed with said 2nd input data constitutes 
so that it may reach between said 1st and 2nd ERCGA(s) The 1st and 2nd production processes 
which prepare electrically a gate array (ERCGA) which can be reconfigurated; It has a base 
element which consists of a Boolean logic gate. A production process which prepares the 1st 
input data showing the 1st digital logical-circuit network, and a network which interconnects said 
base element; said 1st input data A production process divided into a part for the 1st and part II; 
a part for part I of the 1st divided data The amount of [ of said 1st logical-circuit network which 
supplies the 1st ERCGA and is expressed by this ] part I A production process which actually 
takes a gestalt of operation in the 1st ERCGA; a part for part II of said 1st divided data The 
amount of [ of said 1st digital logical-circuit network which supplies the 2nd ERCGA and is 
expressed by this ] part II A production process which actually takes a gestalt of operation in 
the 2nd ERCGA; Said 1st and 2nd ERCGA(s) are interconnected. A production process which is 
specified with said 1st input data and at which it is made for a network of a piece to reach 
between said 1st and 2nd ERCGA(s) at least; a base element which consists of a Boolean logic 
gate A network which interconnects said base element 

[Claim 2] A method according to claim 1 characterized by performing a production process of 
said segmentation automatically. 

[Claim 3] A production process which generates the 1st input data expressing a production 
process and the 1st digital logical-circuit network of; above which specify the 1st digital logical- 
circuit network simulated; said 1st input data A production process divided into a part for the 1st 
and part II; Supply a part for said part I of said 1st divided data to said 1st ERCGA, and the 
amount of [ of said 1st digital logical-circuit network expressed by doing in this way ] part I sets 
it to said 1st ERCGA. A production process which enables it to take a gestalt which actually 
operates; A part for said part II of said 1st divided data is supplied to said 2nd ERCGA. Thus, a 
production process at which a part for part II of said 1st logical-circuit network expressed 
enables it to take a gestalt which actually operates in said 2nd ERCGA; Said 1st and 2nd ERCGA 
(s) are interconnected. A production process at which it is made for at least one network 
pinpointed with said 1st input data to reach between said 1st and 2nd ERCGA(s), and a 
production process which specifies the 1st stimulus of a lot used in the; 1st simulation by 
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software; software which specifies said stimulus A production process changed into the 1st 
electrical signal; the 1st electrical signal as said input signal A production process supplied to 
said 1st and 2nd ERCGA(s) which interconnected; from said 1st and 2nd ERCGA(s) which 
interconnected A production process which receives the 1st output electrical signal; In 2nd 
digital logical-circuit network with said 1st digital logical-circuit network another [ having 
production process; which changes said 1st electric-generating-power signal into a gestalt of 
software ] A simulation method [ equipped with production process; which repeats the above- 
mentioned production process ] according to claim 1. 

[Claim 4] A production process changed into the 1st input data of a lot expressing the 1st digital 
logical-circuit network which uses a synthetic tool and operates the 1 st computer program 
according to an algorithm expressed by this 1st computer program; said 1st input data A 
production process divided into a part for said 1st [ the ] and part II; a part for said part I of said 
1 st divided data The amount of [ of said 1 st digital logical-circuit network expressed by 
supplying said 1st ERCGA and doing in this way ] part I A production process which enables it to 
take ** and an actual gestalt of operation to said 1st ERCGA; A part for said part II of said 1st 
divided data is supplied to said 2nd ERCGA. Thus, the amount of [ of said 1st digital logical- 
circuit network expressed ] part II sets to said 2nd ERCGA. A production process which enables 
it to take an actual gestalt of operation; Said 1st and 2nd ERCGA(s) are interconnected. A 
production process which generates the 1st stimulus signal corresponding to input data of a 
production process at which it is made for a network of a piece to reach between said 1 st and 
2nd ERCGA(s) at least and the 1st program of; above as which said 1st input data specifies; said 
1st stimulus signal A production process supplied to said 1st and 2nd ERCGA(s) which 
interconnected as an input signal; Interconnected. It is the count method [ equipped with 
production process; which repeats the above-mentioned production process in 2nd digital circuit 
network with said 1st digital circuit network another / having production process; which receives 
the 1st output electrical signal corresponding to output data of said 1st program from said 1st 
and 2nd ERCGA(s) ] according to claim 1. 

[Claim 5] Said synthetic tool use production process uses :layout section composition tool. Said 
1st computer program Consist of a data path and a finite-state machine controller, and a 
production process and; logic composition tool which are changed into an expression of a system 
which operates according to an algorithm expressed by said 1st program are used. A method 
according to claim 1 characterized by having production process; which changes into the 1st 
input data of a lot an expression of a data path offered by said layout section composition tool, 
and a finite-state machine controller. 

[Claim 6] said ERCGA — each and two or more pins — having — and a production process of 
said interconnect — : — a production process and; which prepare ERCGA of an addition of a 
piece at least and play a role of interconnect which can be reconfigurated — a method 
according to claim 1 characterized by having production process; which connects to a piece at 
least each of interconnect ERCGA in which said reconstruction is possible although it is not all 
the pins of said 1st and 2nd ERCGA(s). 

[Claim 7] (a) A production process which prepares ERCGA of N individual; 

(b) A production process which divides said 1st input data into a portion of N individual; 

(c) A production process at which said portion of said digital logical-circuit network expressed by 
supplying each portion of divided data to corresponding ERCGA, and doing in this way enables it 
to take an actual gestalt of operation in said ERCGA; 

(d) A production process which realizes each of a network which interconnects ERCGA of N 
individual, and connects each of ERCGA to other ERCGA(s) of a piece at least, and is pinpointed 
with said input data; 

(e) A method according to claim 1 characterized by having further production process; which 
repeats a production process of (b), (c), and (d) to said 2nd input data. 

[Claim 8] a pin of each plurality [ ERCGA ] — having — and a production process of said 
interconnect — : — a production process and; which prepare ERCGA of an addition of a piece at 
least and play a role as interconnect which can be reconfigurated — a method according to 
claim 7 characterized by to have production process; which connects to an individual at least 
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each of interconnect ERCGA in which said reconstruction is possible although it is not all the 
pins of ERCGA of N individual which is said plurality. 

[Claim 9j A method given in ******** 8 characterized by having further a production process 
which connects to a piece at least interconnect ERCGA in which said reconstruction is possible 
although it is not each ERCGA(s) of all of said N individual. 

[Claim 10] rather than it calls it sequential — a rather single process — : — a method according 
to claim 9 which is further equipped with a production process which performs production 
process; which identifies the feature of interconnect which corresponds and is needed with a 
production process and this [; ] which divide said input data, divides said input data by such 
method by this, and is characterized by corresponding and simplifying required interconnect. 
[Claim 11] A seed base element is determined and said input data is divided by adding other 
base elements to this. By this It has further a production process which constitutes a cluster of 
a base element. Each of the; aforementioned base element many pins — having — ; — a 
production process as which a configuration of said cluster estimates an effective function of 
each base element which is not assigned to a cluster — having — ; — a method according to 
claim 10 that said effective function is characterized by bringing the greatest initial profits to a 
base element which has many pins most. 

[Claim 12] Until it reaches a production process which divides said input data and constitutes a 
cluster of a base element by this by adding other base elements to **** and others, and a limit 
of; interconnect, while determining a seed base element A method according to claim 10 
characterized by having how it has further a production process which removes a base element 
from a cluster, and a production process of the; aforementioned division adds a base element a 
to a cluster across a limit of interconnect. 

[Claim 13] The production process which examines the interconnect ERCGA from which a 
network where a production process of said interconnect has reached between :2 piece ERCGA 
(s) further is set as two or more objects which can determine the root of :network, and which 
can be reconfigurated; the method according to claim 10 characterized by to have production 
process; which evaluates the fitness of root decision ERCGA minds each of such interconnect 
ERCGA partially based on a degree of already used use at least. 
[Claim 14] (a) A production process which prepares ERCGA of N individual; 

(b) A production process which determines ERCGA which arranges ERCGA of said N individual 
to a regular multidimensional array, and adjoins relatively by this in circuit gestalt; 

(c) A production process which interconnects ERCGA which adjoins directly; 

(d) A production process which divides said 1st input data into a portion of N individual; 

(e) A production process at which said portion of said digital logical-circuit network expressed by 
supplying each portion of said divided data to corresponding ERCGA, and doing in this way 
enables it to take a gestalt which actually operates in said ERCGA; 

(f) A production process which interconnects un-adjoining [ ERCGA ] and realizes a network 
which interconnects ERCGA of N individual by which necessity is carried out, and is pinpointed 
by said 1st data by establishing interconnect through ERCGA which intervenes between un- 
adjoining [ ERCGA ]; 

(g) A method according to claim 1 characterized by having further production process; which 
repeats a production process (d), (e), and (f) to said 2nd input data. 

[Claim 15] A method according to claim 14 characterized by having further a production process 
which determines which ERCGA and pin are used using an automatic routing method. [ that 
intervene although it interconnects un-adjoining / ERCGA ] 

[Claim 16] A method about a fault simulator according to claim 1 characterized by having further 
a production process which simulates failure by expressing said digital logical-circuit Aminaka's 
failure with said input data. 

[Claim 1 7] A method according to claim 1 characterized by having further a production process 
which operates ERCGA linked to an electrical-design automation system which interconnected. 
[Claim 18] A method according to claim 1 further equipped with a production process which 
combines said ERCGA which interconnected with a memory circuit, and a production process 
which operates said ERCGA linked to said circuit which interconnected. 
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[Claim 19] A method according to claim 1 characterized by having further a production process 
which interconnects a bilateral circuit network by changing said bilateral circuit network into the 
sum of a product using bidirection interconnect. 

[Claim 20] A-method according to claim 1 characterized by having further a production process 
which adds a product in ERCGA. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention equips with Seki, then interconnect of such two or more 
logic elements both electrically use of the gate array logic element (ERCGA) which can be 
reconfigurated, and relates also to the method of changing the electric expression of a large 
digital circuit network into the configuration of the hardware which actually operates temporarily 
using the logic element for which it interconnected for a simulation, prototyping, activation, 
and/or an operation. 
[0002] 

[The background and outline] of invention The expedient top of explanation and this application 
explain this invention as a rear riser system (Realizer System). The easy explanatory name of 
the system mentioned later lacks in the dictionary. The rear riser system is equipped with 
hardware and software, and changes the expression of a large digital logical-circuit network into 
the configuration of the hardware which actually operates temporarily for a simulation, 
prototyping, activation, or an operation. (When it has very many logic functions by using the logic 
device which can use some most widely and which can be constituted, the digital logical-circuit 
network is made into large ************.) it shall be easier to understand the following 
explanation by re-evaluating simply the suitable term generally used (chiefly — coming out — 
there is nothing) It is making actual or actual it "realizing" something. Realizing a digital logical- 
circuit network, the whole layout, or a part is constituting actual actuation, without assembling it 
eternally. The "input design section" expresses the digital logical-circuit network which should 
be realized. This input design section is equipped with the base element showing combination 
logic and storage, and the network expressing connection between the I/O pins of a base 
element like the measurement device or the user assignment real device. It is arranging the 
internal logic function and/or interconnect by the specific method as "constituting" a logic chip 
or an interconnect chip. It says arranging the internal logic function and interconnect according 
to the input design section as constituting the rear riser system for the input design section. It is 
changing the expression into the file of configuration data as "changing" layout, and the layout 
section is realizable if this is directly used for rear riser hardware. It is actually operating the 
rear riser hardware constituted according to the expression of the input design section as 
"operating" the layout section. "Interconnect" is a means in which the reconstruction for 
passing a logic signal among many chip I/O pins is possible as if the pin interconnected with the 
wire. One in the inclusion interconnect wire during the crossbar chip in the hierarchy of the 
partial crossbar between logic chips and crossbar chips is said. [ in / partially / in "pass" / 
crossbar interconnect ] A "pass number" specifies specific pass out of many pass which has 
connected the chip of a pair mutually. "ERCGAs" are prehension of the gate array which can be 
reconfigurated, i.e., combination logic, and an input/output connection (and additional storage) 
electrically, and the function and interconnect are constituted and reconfigurated many times by 
only supplying an electrical signal. A "logic chip" is ERCGA used for realizing combination logic 
of the input design section in a rear riser system, storage, and interconnect. "L chip" is the 
memory module attached in the location of a logic chip or a logic chip, or a device module 
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specified by a user. An "interconnect chip" is the device which can be reconfigurated on the 
electric target which can perform interconnect of the arbitration between I/O pins. A "routing 
chip" is an interconnect chip used for direct interconnect or channel routing interconnect. A 
"crossbar chip" is an interconnect chip used for crossbar interconnect or partial crossbar 
interconnect. "X chip" is a crossbar chip in the partial crossbar which connects L chip mutually. 
"Y chip" is a crossbar chip in the 2nd level of hierarchy partial crossbar interconnect, and X chip 
is connected mutually. "Z chip" is a crossbar chip in the 3rd level of hierarchy partial crossbar 
interconnect, and Y chip is connected mutually. A "logic board" is the printed circuit board and 
interconnect chip which transmit logic. A "box" is physical enclosure like a card cage equipped 
with one or more logic boards. A "rack" is physical enclosure equipped with one or more boxes. 
"System level interconnect" is interconnecting a bigger device than each chip, and is a logic 
board, a box, a rack, etc. A "logic cell array" or "LCA" is the specific example of ERCGA, and is 
Xilink. It is manufactured by Inc. and others and is used for a suitable example. "Logic block 
which can be constituted", or "CLB" is the small block and flip-flop of logic which can be 
constituted, and expresses the combination logic and the storage in LCA. "Layout memory" is a 
memory device which realizes the memory function specified in the input design section. "Vector 
memory" is a memory device used for catching the reply signal from [ many of ] the layout 
section realized by the rear riser system in supply and/or a rear riser system in many stimulus 
signals. "SUTIMYURETA (stimulator)" is a device in the rear riser system used for supplying 
each input terminal of the layout section which had the stimulus signal realized. A "sampler" is a 
device in the rear riser system used for catching the realized reply signal from each output 
terminal of the layout section. A "host computer" is the computer system of the common use to 
which the host interface hardware of a rear riser system is connected, and the configuration and 
actuation of the hardware of a rear riser are controlled. An "EDA system" is electric automated 
design system, i.e., the system about the tool of the computer base used for creating, editing and 
analyzing the electrical-design section. In the case of many adapting a rear riser system, a host 
EDA system generates an input design file. 

[0003] If the gate array which has sufficient capacity to hold the single large layout section and 
which can be reconfigurated is used, many of rear riser technology is unnecessary. However, this 
is never unrealizable from two reasons. The logic capacity of ERCGA is not [ 1st ] the same as 
the integrated circuit which cannot reconfigurate the size same on the physical target 
manufactured using the same manufacturing technology probably. The function for 
reconstruction takes the remarkable space of a chip. ERCGA has the switching transistor which 
draws a signal, and the storage transistor for controlling these switches, and the chip which 
cannot be reconfigurated is equipped with metal trace here. And these transistors can be used 
for ERCGA as logic. By actual layout, I hear that the resource is not used and it has the 
regularity needed for the chip which can be reconfigurated. The reason is that regular 
arrangement and regular routing of logic structure cannot use the available gate 100%. 
Association of these counting for manufacturing ERCGA is about 1 of logic capacity of chip 
which cannot be reconfigurated/1 0. In actual activation, the maximum gate capacitance required 
of ERCGA is the 9,000 gates for now (Xilinx XC 3090). In the integrated circuit which was 
manufactured using the same technology and which is used commonly mostly now, more than 
100,000 gate logic capacity is given (Motorola). Usually using the integrated circuit of many 
beyond 10-100, or it for the 2nd, and forming a real digital system on many printed circuit boards 
is known well. Even if the logic capacity of ERCGA is a case equivalent to a large-scale 
integrated circuit, although almost all digital systems are realized, many such [ still ] chips will be 
used. However, since the logic capacity of ERCGA is not equivalent to a large-scale integrated 
circuit, further many chips are needed. Finally, in order for a rear riser system to have the logic 
capacity of a single large-scale chip, the rear riser system needs to have ERCGA of the order of 
10. In order for this rear riser system to have the capacity of such a chip, ERCGA of 100 order 
is needed. This must be noticed about being needed regardless of a special manufacturing 
technology. By the manufacturing process by doubling the number of the transistors per chip, if 
the capacity of ERCGA is doubled, the capacity of the chip which cannot be reconfigurated will 
become twice, therefore the whole layout size will become twice similarly. 
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[0004] While enabling it to interconnect hundreds of ERCGA(s) by the method of reconfiguring, 
it is necessary to enable it to change layout into the configuration of hundreds of ERCGA(s) 
electrically for these reasons, in order to develop an effective rear riser system, this invention 
does not attain to even the technology of ERCGA itself, and carries out Seki only to the 
technology which is for developing a rear riser system from many ERCGA(s). ERCGA technology 
does not show how a rear riser system is developed. The reason is that it is another problem. 
The ERCGA technology for the interconnect logic element which constitutes the one whole IC 
chip and which can be reconfigurated cannot apply many to interconnecting. The switching 
transistor which lets a signal pass in the direction of either can attain ERCGA interconnect 
easily. Since the one whole chip is covered and an obstruction does not exist, the path of a large 
number used for interconnect exists. Since the chip is small, the delay of a signal is also small. It 
is difficult to interconnect many ERCGA(s). The reason is accompanied by the IC package pin 
and the printed circuit board. I hear that the number of the paths for interconnect is restricted, 
and the number of the pins which can be used is sometimes restricted. I/O of the signal of a 
chip must be performed through an active pin buffer, amplifying, for example. An active pin buffer 
can send a signal only to an one direction. With the interconnect technology of the rear riser 
system which bigger delay than the delay produced with one chip produces by trace, ERCGA is 
completely an option and these buffers and circuit boards solve these problems. Finally, it is not 
necessary to change layout into the configuration of many chips with ERCGA technology, 
interconnect of a rear riser system completely differs from the interconnect in ERCGA, and 
determines and constitutes interconnect — an option is completely needed. ERCGA is 
developed using the quick and precise silicon technology which can be used for predetermined 
time amount. (1989 Xilinx XC3000 LCA is developed using 1 -micron SRAM technology.) This is 
the same technology as the quick and precise system realized. ERCGA is general-purpose, and 
since it has the interconnect which can be reconfigurated, the present gate array and the chip of 
common use are equipped with the factor which is not precise. A rear riser system repeats the 
support to the versatility and the ^configurability of ERCGA higher than level. Therefore, 
roughly, the rear riser system of the present more precise system always serves as a fixed 
factor of the order of 1 rather than is more precise. The rear riser system of board level realizes 
a gate array, and the rear riser system of box level realizes a board and a large-scale common 
use chip. Furthermore, the rear riser system of rack level realizes a box. Layout structure is 
strongly influenced of packaging. I/O pin width efface: On VLSI chip level, 100 I/O pins can be 
developed easily, and although 200 pins are difficult to develop, about 400 pins, it is hardly 
developed, without not using. On board level, these numeric characters are twice generally, logic 
density: — the board is often equipped with five VLSI chips, and is also equipped with ten VLSIs 
— possible — it is also — it is not common to have 20 VLSIs. The reason is only that the 
maximum of an actual board is restricted to about 200 square inches. The box is usually 
equipped with ten to 20 board, and, occasionally is equipped with 40 boards. Interconnect 
density: When the plane of a two-dimensional wire can be used several sheets, a module 
interconnects on a chip and a board completely. However, in essence, the back does not 
necessarily interconnect so completely in box level, case [ single dimension-]. Constraint of 
these packaging affects considerably the system structure seen in a useful rear riser system. By 
the rear riser system, a single logic chip usually constitutes the only module from the layout 
section realized by eye backlash which is low density. The complex of the logic chip in one board 
realizes one or two VLSI chips. The box of a rear riser board realizes a single board in the layout 
section. Furthermore, the rack of a box realizes the box of the board of the layout section. 
Therefore, the logic of the board level of a rear riser system and the complex of interconnect 
need to have I/O pin width efface in the same logic and interconnect capacity list as the VLSI 
chip of the layout section. The box of a rear riser system needs the same logic and interconnect 
capacity as a board, and I/O pin width of face of the layout section, and the rack of a rear riser 
system needs the same logic and interconnect capacity as the box of the layout section. 
[0005] 

[Embodiment of the Invention] The contents table 1. rear riser hardware system 1.1 logic and 
interconnect chip technology 1.2 interconnect architecture 1.2.1 Nearest contiguity interconnect 
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1.2.2 Crossbar interconnect 1.2.3 Interconnect tri-state network 1.2.4 System level interconnect 
1.3 The configuration element 1.3.1 of the specific purpose layout section memory 1.3.2 A 
stimulus and response 1.3.3 user assignment device 1.4 A configuration 1.5 host interface 2. rear 
riser layout conversion system 2.1 Layout section reader 2.2 Base element conversion 2.3 
division 2.4 Application 3.1 of network listing and an interconnect 3. rear riser The rear riser logic 
simulation system 3.1.1 Transmission system 3.1.2 of logic simulation, a stimulus, and a response 
Logic simulation, operating kernel 3.1.3 Use 3.1.4 of a rear riser logic simulation system 
Implementation-izing 3.1.5 of two or more conditions The transmission 3.2 of the condition to 
other simulations [ simulation / about delay of a rear riser / expression 3.1.6 rear riser ] rear 
riser fault simulation system 3.3 rear riser logic simulator evaluation system 3.4 rear riser 
prototyping system 3.4.1 Realized virtual meter 3.5 Rear riser executive system 3.6 Rear riser 
production system 3.7 Rear riser computing system 4. suitable example 4.1 Hardware 4.2 
Software [0006] 1 . RIARAIZA Hardware-System RIARAIZA Hardware System ( Drawin g 1 ) — 
:1 1 — at Least Two Logic Chips (Usually) dozens of pieces or hundreds of pieces, and 2 — it is 
additionally like a memory module and the device module specified by a user — The 
interconnect to which one-set L chip equipped with the component for one or more specific 
purposes is connected to all L chips that can interconnect 2 I/O pin and which can be 
constituted, 3) The host interface connected to all the devices that the host for a host 
computer, a configuration system and data I/O, or control can use, 4) It has the configuration 
system connected to the host interface, L chip in which all configurations are possible, and the 
interconnect device. This hardware is usually mounted with the gestalt of a logic board, a box, 
and a rack, and it connects with a host computer. This hardware operates under control of a 
host computer. 

[0007] 1.1 Logic and interconnect chip technology 1.1.1 In order for a logic chip device device to 
serve as a rear riser logic chip, the digital logical circuit equipped with combination logic (and 
additional storage) the condition [ a capacity limit ] must be able to constitute :1 device this 
device of whose must be the gate array (ERCGA) which can be re configurated electrically. 

2) A device must be able to reconfigurate the function and internal interconnect electrically in 
the point that it can constitute so that various logical circuits may be suited, any number of 
times. 

3) A device must connect an I/O pin freely with a digital circuit network regardless of a specific 
network or the I/O pin to specify, and the partial crossbar of a rear riser system or direct 
interconnect must be able to interconnect a logic chip with the sufficient result. There is a logic 
cell array (Logic Cell Array (LCA)) as an example of the logic chip in which reconstruction 
suitable as a logic chip is possible (''The Programmable Gate Array Handbook", Xilinx Inc., San 
Jose, CA, 1989). This logic chip is Xilinx. It is manufactured by Inc. and others. This chip is 
equipped with the two-dimensional array of logic block (Cnofigurable Logic Block (CLB)) which 
can be constituted. This two-dimensional array interconnects by wiring the segment arranged at 
the row and column between CLB and IOB while being surrounded by the I/O block (IOB) which 
can be reconfigurated. Each CLB is equipped with some input terminals, the mux input 
combination logical-circuit network which can reconfigurate a logic function, one or more flip- 
flops, and one or more output terminals which can be connected by interconnect in which the 
reconstruction in CLB is possible. Each IOB can be reconfigurated and it can consider as the 
input buffer or output buffer of a chip. Furthermore, each IOB is connected to an external I/O 
pin. Interconnect is formed between CLB, IOB, and a segment through the pass transistor and 
interconnect matrix which can be reconfigurated by connecting the segment which wired to CLB, 
IOB, and each other. The function in which all reconstruction is possible is controlled by the bit 
in the serial shift register of a chip. Therefore, LCA is completely constituted by the shift of a 
"configuration bit pattern." The time amount which a configuration takes is 10 - 100 
microseconds. Xilinx LCA of 2000 and 3000 series is equipped with CLB of 64-320, and can use 
IOB of 56-144. A LCA netlist (netlist) conversion tool (shown below) creates logic to CLB, and 
makes interconnect between CLB and IOB the optimal. By constituting interconnect between 
CLB and an I/O pin, as for a specific network or the specific I/O pin to specify, LCA can 
connect an I/O pin freely with a digital circuit network independently. In order to materialize a 
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rear riser system suitably, a LCA device is used as the logic chip. As an array of other classes 
suitable as a logic chip, there is an array which can be reconfigurated to ERA, i.e., an electric 
target. The device of the type of ERA60K of plessey is one of those are marketed. This consists 
of loading a configuration bit pattern to RAM partially. ERA is constituted as an array of 2 input 
NAND gate. According to the value of RAM, each of 2 input NAND gate is interconnected 
mutually independently. ERA switches connection with a series of interconnect paths of a gate 
input terminal. ERA 60100 is equipped with about 10,000 NAND gates. The surrounding I/O eel of 
an array is used for connecting a gate input terminal and/or an output terminal to an external 
I/O pin. As shown below, an ERA netlist conversion tool outputs a configuration bit pattern file, 
while it creates logic in the gate and makes interconnect between the gates the optimal. In ERA, 
by enabling the configuration of interconnect between the gate and an I/O eel, a specific 
network or the specific I/O pin to specify can connect an I/O pin freely using a digital circuit 
network independently. As a logic chip which can be used as a logic chip and which can 
reconfigurate the class of further others, it can eliminate to EEPLD, i.e., an electric target, and 
there is a programmable logic device ("GAL Handbook", Lattice Semiconductor Corp., Portland, 
OR, 1986). Lattice generic array logic (Lattice Generic Array Logic (GAD) is one of commercial 
things. This consists of loading a bit pattern to the portion of a logic configuration. GAL is 
constituted as an array of the sum of a product which has an output flip-flop, and the 
configuration is Xilinx. It does not have versatility rather than LCA. By GAL, an I/O pin did not 
need to be connected to the logic between all input pins and between all output pins, and 
requirements are satisfied partially. GAL has 10-20 pins and has comparatively small structure. 
However, GAL is used as a rear riser logic chip. The programmable details about a logic chip are 
explained in U.S. Pat. No. 4,642,487, No. 4,700,187, No. 4,796,216, No. 4,722,084, No. 4,724,307, 
No. 4,758,985, No. 4,768,196, and the No. 4,786,904 specification. Here, the contents of these 
specifications are used for explanation. 

[0008] 1.1.2 The interconnect chip device interconnect chip is equipped with the crossbar chip 
used for the whole crossbar interconnect and a part, and the routing chip used for direct 
interconnect and channel routing interconnect. In order for a device to serve as a rear riser 
interconnect chip, :1 device forms many logic interconnect among the groups of the I/O pin 
chosen as arbitration immediately, and each interconnect must be able to supply these signals to 
an output I/O pin while receiving a logic signal from the input I/O pin. 

2) A device must be able to be reconfigurated in the point of specifying the interconnect 
electrically, and it must be able to be re-specified that it can suit many various layout 

3) When it interconnects the tri-state network in partial crossbar interconnect using crossbar 
addition technology, a device must be able to materialize the addition gate. (In not using crossbar 
addition technology, it uses other tri-state technology so that a tri-state section may explain.) 
The ERCGA device mentioned above, i.e., LCA and ERA, and EEPLD have satisfied these 
requirements, and are used as an interconnect chip. The function which can constitute almost all 
the digital circuit network for logic for an interconnect chip most or when not using at all can 
send data to an output pin from a direct-input pin. LCA is used as a crossbar chip, in case a rear 
riser system is materialized suitably. TI 74AS A 8840 digital crossbar switch (SN 74 AS 8840 
Data Sheet, Texas Instruments, Dallas, TX, 1987), i.e., the crossing switch device usually used for 
a telephone switch, can be used as an interconnect chip. By the way, when applying these 
crossbar switch devices to the configuration which changes dynamically during actuation, the 
reconstruction speed which is equal to data transmission speed is obtained. This reconstruction 
speed is quicker than the configuration speed of an ERCGA device. Consequently, such crossbar 
switch devices are more expensive than ERCGA and low capacity, and will create the rear riser 
interconnect chip which is not not much desirable. 

[0009] 1.1.3 An ERCGA configuration software configuration bit pattern is loaded to ERCGA 
according to user assignment, and constitutes the logic. It is unreal that a user constitutes logic 
independently. Therefore, a netlist conversion software tool is obtained by usually manufacturing 
ERCGA equipment. This tool changes into a configuration bit pattern file the logic specification 
with which the netlist file is equipped. The netlist conversion tool offered by the computer maker 
of ERCGA is used for rear riser layout conversion system. If rear riser layout conversion system 
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reads and changes a netlist conversion tool in the layout section, divides into a logic chip and 
determines interconnect further, the interconnect chip in the netlist and rear riser hardware to 
each logic will be generated. A netlist file is a list of these interconnect that consists of all base 
elements (a gate flip-flop and I/O buffer) and a single logic chip, or an interconnect chip. Rear 
riser layout conversion system supplies an ERCGA netlist conversion tool to each netlist file, 
and obtains the configuration file of each chip. It uses a suitable tool, in using various devices as 
a logic chip and an interconnect chip. A configuration file is equipped with a binary bit pattern, 
and if this is loaded to an ERCGA device, it constitutes a file according to the specification of a 
netlist file. ERCGA devices are collected to the single binary file used for memorizing these files 
eternally and constituting the rear riser system of the layout section before actuation. Rear riser 
layout conversion system is based on the netlist and configuration file format which are specified 
by the ERCGA computer maker of a tool. 

[0010] 1.1.4 Since LCA is used as a logic chip and a crossbar chip in order to embody a netlist 
conversion tool rear riser system suitably, it is Xilinx. A LCA netlist conversion tool and its file 
format are explained here. With the LCA netlist conversion tool (XACT) made from Xilinx, while 
the logical-circuit network of netlist format is given, a logic element is automatically created by 
CLB. About the location of an I/O pin, a logic element can be constituted from optimal method 
and internal interconnect can be made easy. Therefore, this tool solves how internal 
interconnect of a logic chip is constituted, and creates the configuration file as that output. 
When each LCA is only changed, and a logical-circuit network is too large to suit single LCA, a 
failure produces a LCA netlist conversion tool. Xilinx A LCA netlist file is called a XNF file. This 
is an ASCII text file, is equipped with the statement in the one-set XNF file to each base 
element, and specifies the name of the network connected to a base element, pins, and these 
pins. These networks interconnect in the LCA netlist and have connected the not a network but 
LCA base element of the input design section. Although some files in a XNF file support the 
network of the input design section directly as a result of layout conversion, other files do not 
correspond. It is the XNF file base element statement for specifying 2 input XOR gate to call, for 
example, these — 'I 1 781 — ' — ** — The input pin of said 2 input XOR gate is connected to 
the network called 'DAT AO' and 'INVERT'. The output pin I : linked to the network called 
'RESULT — SYM — 1781, XORPIN, and O, O, RESULTPIN1, I and DAT AO — PINO, I, an 
INVERTEND input, and an output I/O pin buffer (OBUF for IBUF for an input, and an output) By 
adding the statement for specifying an I/O pin, it is specified similarly. These are :SYM which is a 
fundamental statement to OBUF and is made to drive in an I/O pin 'P57' by this through the 
network which calls 'RESULT' 'RESULTED', IAJ266, OBUFPIN, O and O, RESULT DPIN, I and I, 
RESULTENDEXT, RESULT.D, O, and LOC=P57Xilinx. LCA is called a RBT file. This is an ASCII 
text file and is equipped with the stream of '0' and '1' which specifies the binary bit pattern used 
for constituting the header statement which identifies the portion constituted, and the portion 
for actuation. 

[001 1] 1.2 interconnect architecture — when actual, in order to realize the large-scale input 
design section and to have to use many logic chips, it must connect with the interconnect which 
can reconfigurate the logic chip of a rear riser. By this interconnect, the signal in the layout 
section flows between separation logic chips as needed. This interconnect is equipped with 
association of electric interconnect and/or an interconnect chip. In order to realize the large- 
scale layout section in a rear riser system, it is total and the logic chip which has the I/O pin of 
what 10,000 must be supplied by interconnect. Interconnect can certainly constitute the input 
design section broadly, is still more nearly high-speed and can make delay during a logic chip min 
while it is economically easy extensible as system size becomes large. The outstanding size and 
the cost of interconnect should also increase directly the number of averages of the pin of the 
network unit in the actual layout section as the total number of the logic chip to connect 
increases, since it is a small number unrelated to the size of the layout section. The number of 
the specific logic chip capacity and the logic chips to be used and the number of logic chip pins 
also increase directly as the capacity of the layout section increases. Therefore, the size and 
cost of interconnect which were excellent with the capacity of the layout section also change 
directly. : explaining the interconnect structure of two classes — the 1st section explains 
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contiguity interconnect and the next section explains crossbar interconnect. The nearest 
contiguity interconnect is constituted by a logic chip and the interconnect mixed and constituted 
according to the field of two-dimensional, a three dimension, or the dimension beyond it. In the 
nearest contiguity interconnect, matrix organization or the printed circuit board of a gate array 
chip is widened even to organization of a logic chip. The configuration of the predetermined input 
design section is determined by the arrangement same with being used when developing a chip 
and a board, and the routing process. Crossbar interconnect differs from the logic chip which 
interconnects. Crossbar interconnect can be superficially constituted based on multi-input 
multi-output organization of the crossbar used for transmission and an operation. Although the 
nearest contiguity interconnect becomes large as logic capacity becomes large, it will become 
difficult and uncertain for large-scale interconnect to become slowly as a routing path crowds, 
and to opt for a configuration. Although the mere crossbar is very high-speed because of the 
substantivity and easy to constitute because of the regularity, it will become impractical 
magnitude immediately. Although partial crossbar interconnect holds almost all substantivity and 
the regularity of a mere crossbar, it increased on the direct target with increase of layout 
section capacity, and has realized ideal rear riser interconnect. A partial crossbar is used for a 
suitable example although the interconnect except having illustrated can be used in an actual 
rear riser system. This use is guessed through this whole specification. 

[0012] 1.2.1 Nearest contiguity interconnect 1.2.1.1 In direct interconnect direct interconnect, it 
carries out not using an interconnect chip, and all logic chips are directly connected mutually in 
a regular array. This interconnect only consists of the electrical installation during a logic chip. 
Interconnect of a logic chip can form the pattern with which many differ. Generally, the pin of 
one logic chip is divided for every group. Therefore, the group of each pin is connected to the 
group of the same pin of other logic chips etc. in all logic chips. Each logic chip is only connected 
[ in / that is, / all the logic chips of a lot, i.e., physical semantics, ] only with the nearest 
contiguity logic chip in the semantics of the topology of an array at least. A logic signal is 
transmitted to the I/O pin of another side from one I/O pin, without carrying out direct 
continuation to them, in carrying out direct continuation of these logic chips to other logic chips 
which achieve the function as an interconnect chip for all the input design section networks that 
connect logic to one or more logic chips, or connecting with them through a series of logic chips 
of other, and connecting with either of the logic which a chip realizes. Thus, in addition to sharing 
of layout section logic, any predetermined logic chips are constituted so that an interconnect 
signal may be transmitted to the chip of another side from one chip. The tangent was carried out 
to the pin which connects to an exclusive logic chip pin the non-logic chip resource which 
cannot perform an interconnection function, and has connected connection or a logic pin 
mutually around an array, and it has connected with it. In the specific example shown in drawin g 
2 , it has the logic chip arranged in a line and the two-dimensional grid of a train, and the chip is 
equipped with the group of four pins connected to the contiguity logic [ each ] chip which has 
memory on the north side, on the south, the east side, and the west side, I/O, and the device 
specified by a user connected on the outskirts. This interconnect is more extensible from the 
two-dimensional thing explained here to the thing of high order origin. Generally, when making 'n' 
into a dimensionality, the pin of each logic chip is divided into 2*n groups. Each logic chip is 
connected with other 2*n logic chips with the regular gestalt. Although other modification is the 
same, the magnitude of the group of a pin is not equal. Based on the number of logic chips, and 
the number of each pins, the size and set of pin group size are chosen, and while making into min 
the number of the logic chips which intervene between the logic chips of 2, he fully 
interconnects between the chip pairs which adjoin directly respectively, and is trying for a 
network to lead only to these two chips. In order to determine how the logic chip for 
interconnect is constituted, it must be determined how the chip for logic is constituted. In order 
to constitute a logic chip, as the section of :1 base-element conversion described, the logic of 
the layout section is changed into the base element gestalt of a logic chip. 

2) Segment and arrange the logic base element in a logic chip, the sub network which conforms 
respectively in the logic capacity of a logic chip segments the layout section — in addition, a sub 
network is arranged to each other and the amount of interconnect needed is made into min. It 
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determines how a logic base element is assigned to a logic chip using standard segmentation and 
the arrangement tool method which are used in a gate array or standard cell chip automatic 
segmentation, and an arrangement tool ("Gate Station Reference Manual", Mentor Graphics 
Corp, 1987), and interconnect is attained. This is the method of being acknowledged and omits 
explanation beyond this here. 

3) Wire the interconnect during a logic chip. That is, a specific logic chip and I/O pin 
interconnect are selected out of a logic chip, it determines how a chip is constituted using a 
standard routing tool like a gate array or a standard cell chip automatic routing tool ("Gate 
Station Reference"Manual", Mentor Graphics Corp., and 1987), and interconnect is attained. 
Since this is the method of being acknowledged, it omits explanation beyond this except for how 
this method is applied to the problem of interconnect here. The array of a logic chip is dealt with 
by the single large gate array or the same method as a standard cell chip. The logic subnetwork 
segmented respectively supports the large-scale gate array logic macro, and the logic chip I/O 
pin which interconnected has specified the wiring channel used for routing. Especially, it has the 
pin for every group of a logic chip I/O pin and the channel of the same number which 
interconnected in each direction of routing. The same channel is used in each end, without 
restraining routing by many routing layers using the method same with removing channel 
constraint of a gate array, since many interconnect is possible between logic chips. 

4) the criteria adjusted when it was impossible to interconnect because of the excess of routing 
(when for routing of the channel not to be carried out in a certain point between routing 

processings) — using — the layout section — re segment and/or rearrange, remove an 

excess and try interconnect again. 

5) Change the specification about which network uses which channel into the role of the specific 
pin to each netlist to a logic chip and logic chip signal according to correspondence between a 
specific routing channel and an I/O pin. With the specification of a logic base element, I/O pin 
specification and the specification of the gestalt of the interior interconnect of a logic chip are 
sent out to the netlist file for every logic chip. 

6) While generating the configuration file for every logic chip using a logic chip netlist conversion 
tool, create the final rear riser configuration file for combination and an input design for these. 
[0013] 1.2.1.2 Channel routing interconnect channel routing interconnect is deformation of direct 
interconnect. In this case, a chip is divided into the interconnect chip which is not used as logic 
but only interconnects, and the logic chip chiefly used as logic. Especially a logic chip only 
merely connects an interconnect chip rather than carries out [ instead ] direct continuation of 
each other. In addition, in all points, channel routing interconnect is created according to the 
direct interconnect method. One or more logic chips and a network interconnect by constituting 
a series of interconnect chips called a routing chip. While a routing chip connects these logic 
chips, each other is connected and logic-connection is established between logic chip I/O pins. 
This is used for the 'circuit board' which can be constituted. The logic chip is arranged with the 
gestalt of a line and a train, and the perimeter is completely surrounded with a routing chip as 
shown in :, i.e., drawin g 3 , which makes channel routing interconnect two-dimensional as an 
example. All constitute an array from a line which consists of routing chips, and a line which 
consists of a logic chip and a routing chip by turns by turns. Thus, around the logic chip, the 
routing chip is arranged without the break in the line writing direction and the direction of a train. 
The pin of each chip is divided into four groups, i.e., four edges called "the north side, the east 
side, on the south, and the west side." The pin of each chip is connected to four nearest 
contiguity chips in the shape of a grid. : That is, connect the pin of the north side with the pin of 
the chip contiguous to the north side on the south, and connect an east side pin to the west 
side pin of the chip which adjoins the east side. It is the same as that of the following. This 
model is extensible even to a bigger dimension than two-dimensional [ of the above-mentioned 
example ]. Generally, when making 'n' into a dimensionality, the pin of each logic chip is divided 
into 2*n groups. Each logic chip is connected to 2*n contiguity chips. At the center of an array, 
the routing chip of an individual (2**n-1) exists to each logic chip. Based on the feature of a 
logic chip and a routing chip, generalization of this channel routing model is used similarly. The 
pin of a logic chip can be divided into some groups. The pin of a routing chip can also be divided 
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into some groups. However, the group number of the pin of a routing chip does not need to be 
the same as the number of the pins of a logic chip. The logic chip and the routing chip do not 
need to be equipped with the pin of the same number. These deformation is applied as long as it 
is connected only with the limited set of the nearest contiguity chip, no matter it may be the 
regular array of a logic chip and a routing chip and may be what predetermined logic chip, the 
interconnect during a logic chip — a logic chip — minding — coming out — there is nothing, and 
if it uses for direct interconnect, while determining how a logic chip is constituted [ wiring 
through an interconnect chip ] using the same method, it is determined how an interconnect chip 
is constituted. The logic signal of a network flows through a routing chip required to complete 
interconnect and the routing chip of the same number. Since propagation of a signal is overdue 
with each routing chip, as the routing chips with which a signal flows increase in number, the 
signal propagation time delay through interconnect becomes longer. While segmenting the logic 
layout section so that the requirement of routing may be made with min t generally it is desirable 
to arrange each partition for a specific logic chip, the criteria adjusted when routing was not able 

to interconnect by being superfluous — using — the layout section — re it segments and/or 

rearranges and interconnects again, this cycle is required — it is restricted and repeated. 
[0014] 1.2.2 Crossbar interconnect 1.2.2.1 A perfect crossbar interconnect crossbar is the 
interconnect arc theque char which can connect a pin with other pins without constraint. In the 
switching circuit network of a computer and a communication link device, this is widely used, in 
order to communicate a message. Even if the interconnect constituted as a perfect crossbar is 
the combination of interconnect of what kind of pin, even if it is what kind of input design and 
logic chip segmentation, it can attain interconnect directly by interconnect which can be 
constituted, while connecting with all logic chip pins, even if the reason is what kind of pin — 
what kind of — others — it is because direct continuation can be carried out to a pin. However, 
the practical single device which can interconnect many logic chips does not exist. For example, 
the logic board of a suitable example is equipped with 14 logic chips which have 128 pins which 
should be connected respectively. It became 1 792 pins in total and is over the capacity of a 
practical single chip far. A crossbar can consist of a practical interconnect chip and a device. By 
constituting these, interconnect of arbitration is realizable between I/O pins. In crossbar 
interconnect, these are called a crossbar chip. The general method of constituting crossbar 
interconnect from a practical crossbar chip interconnects using one crossbar chip with the pin 
and other logic chip pins of the same number by which a crossbar chip has one logic chip pin. 
Drawin g 4 shows an example simplified extremely, in order to make it intelligible. Four logic chips 
which have eight pins respectively are interconnected. The crossbar chip which has nine pins 
respectively is used. The pin H of the logic chip 4 is connected with the pin of the logic chips 1, 
2, and 3 by the train by the side of the three leftmost of a crossbar chip. Pin G etc. is connected 
to the pin G of the logic chip 4 by the following train. Since it is connectable inside about the 
same logic chip, it is not necessary to connect a pin and other pins. Eight trains which a 
crossbar chip adjoins interconnect the logic chip 3 and the logic chips 1 and 2. The logic chip 4 
is not included. The reason is that it has connected the pin of the logic chip 4 to the pin of the 
logic chip 3 by the first eight trains of a crossbar chip. The last eight trains interconnect the 
logic chips 1 and 2. A total of 48 crossbar chips are used. Two networks based on an input 
design show the condition of having interconnected. Network A is driven by the pin D of the logic 
chip 1 , and is received by the pin B of the logic chip 4. The crossbar chip shown by 1 has 
connected both these pins, it receives from the pin D of the logic chip 1 , and what received is 
transmitted to the pin B of a chip 4. Thus, logic connection is constituted. Network B is driven 
by the pin F of the logic chip 2, and is received by the pin G of the logic chip 3, and the pin G of 
the logic chip 4. The crossbar chip 2 performs the 1st interconnect and the crossbar chip 3 
performs the 2nd interconnect. Generally, the number of the crossbar chips needed can be 
predicted. When the crossbar chip which L logic chips which have a P1 piece pin respectively 
exist, and enables it to connect one logic chip pin with many other logic chip pins respectively as 
much as possible is equipped with the pin of Px individual, one pin in :1 logic chip 1 must be 
connected to the P(L-1) 1 piece pin of the logic chip from 2 to L. The crossbar chip of P(L-1) 
1-/(Px-1) individual is needed for this. In order to connect all pins, the crossbar chip of P(L-1) 
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12-/(Px-1) individual is needed. 

2) Each pin of the logic chip 2 must be connected to the P(l_-2) 1 piece pin of the logic chip 
from 3 to L The crossbar chip of P(L-2) 12-/(Px-1) individual is needed for this. 

3) Each pin of the logic chip L-1 must be connected to the pin ofP1 L logic chip. The crossbar 
chip of P12-/(Px-1) individual is needed for this. 

4) X=(L-1) P12-/(Px-1)+(L-2) P12/(Px-1)+ .... +P12/(Px-1) 
=(L2-L)P12/2(Px-1) 

Several X of a crossbar chip increases as what multiplied by the square of the number of logic 
chips and the square of the number of the pins for every logic chip increases. The logic board 
(14 logic chips which have 128 pins respectively) of a suitable example needs 11648 crossbar 
chips or 23296 crossbar chips which have 65 pins respectively which have 129 pins respectively. 
In order to use for a useful rear riser system, crossbar interconnect is large-scale and 
expensive, and impractical. 

[0015] 1.2.2.2 By recognizing that the number of the layout networks which should carry out 
perfect crossbar network interconnect interconnect can never exceed 1/2 which is the total 
number of a logic chip pin, magnitude of crossbar interconnect can be made small. Crossbar 
network interconnect is constituted by two crossbars in logic, it has connected with the one-set 
connection network which calls all logic chip pins an interchange-circuit network (ICN), and the 
each gives the number to one half of the totals of a logic chip pin. Since the crossbar chip which 
connects an one-set logic chip pin to one-set ICN can also return connection to these pins from 
one-set ICN (withdrawal of the generality of an interconnect chip), this interconnect can also 
consist of crossbar chips. Each crossbar chip has connected the one-set logic chip pin with 
one-set ICN. Drawin g 5 is drawing showing an example which interconnected the four same logic 
chips as what was shown by drawin g 4 . 16 ICN(s) are prepared using the crossbar chip which 
has eight pins respectively. Each of 32 crossbar chips connects four logic chip pins using four 
ICN(s). It constitutes so that it may interconnect with the crossbar chip 1 , Network A may be 
received from the pin D of the logic chip 1 and what received may be transmitted to ICN. 
Moreover, it interconnects with the crossbar chip 2, Network A is received from said ICN, and 
the pin B of the logic chip 4 is driven. Thus, logic connection is established. Network B is 
received by the pin G of the logic chip 4 through the crossbar chip 5 while it drives by the pin F 
of the logic chip 2 and being received by the pin G of the logic chip 3 through the crossbar chip 
4. Crossbar network interconnect of the logic board (14 logic chips which have 128 pins 
respectively) of a suitable example needs 392 crossbar chips which have 128 pins respectively, 
or 1568 crossbar chips which have 64 pins respectively. There are few crossbar chips used in 
crossbar network interconnect than a mere crossbar. The magnitude of crossbar network 
interconnect becomes large as the product of the number of logic chips and the total of a logic 
chip pin increases. This reaches the square of the number of logic chips, this is superior to a 
pure crossbar — **** — it is not the direct scaling still desired. 

[0016] 1.2.2.3 The additional flexibility which cannot develop a crossbar can be offered by partial 
crossbar interconnect logic chip itself. The reason is that it can constitute the predetermined 
input or predetermined output of a logical-circuit network so that any I/O pins can be used. That 
is, it is because it constitutes regardless of a specific network. Partial crossbar interconnect can 
be carried out with this flexibility. This is a reason for specifying flexibility during the definition of 
a logic chip. In partial crossbar interconnect, the I/O pin of each logic chip is divided into a 
suitable subset the same with dividing each logic chip. The pin of each crossbar chip is 
connected to the subset of the same pin from each of each logic chip. Thus, a crossbar chip 'ri 
is connected to the subset 'n' of the pin of each logic chip. The crossbar chip of a subset and 
the same number is used. Each crossbar chip has the pin of the number which multiplied by the 
number of the pins of a subset, and the number of logic chips, and the same number. It 
interconnects with the wire which calls each logic chip / crossbar chip pair the pin in each 
subset, and the pass of the same number. Since each crossbar chip is connected to the same 
subset as the pin of each logic chip, the interconnect to the I/O pin in another subset in the pin 
of another logic chip in one subset in the pin of one logic chip from an I/O pin cannot be 
constituted. From the same subset of the pin of each logic chip which should interconnect, using 
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an I/O pin, this interconnects each network and is avoided by constituting a logic chip suitably. 
Since it enables it to constitute a logic chip no matter what pin [ which can be assigned to the 
logic chip constituted in the logic chip connected to a network / I/O ] it may use, one I/O pin is 
the same as the I/O pin of another side. A common pattern is shown in drawin g 6 . In this 
drawing, each Rhine which has connected the logic chip and the crossbar chip shows the subset 
of a logic chip pin. Each crossbar chip is connected to the subset of the pin of all logic chips. 
Conversely, if it says, this shows that each logic chip is connected to the subset of the pin of all 
crossbar chips. In these examples, the number of crossbar chips does not need to be equal to 
the number of logic chips. Such a thing cannot be said in the suitable example of implementation. 
Drawin g 7 shows the example which interconnects the four same logic chips as drawin g 1 and 
drawin g 2 . Four crossbar chips which have eight pins respectively are used. Each crossbar chip 
has connected the two same pins in each logic chip. The crossbar chip 1 is connected to each 
pins A and B of the logic chips 1-4. While connecting the crossbar chip 2 to all the pins C and D 
and connecting the crossbar chip 3 to all the pins E and F, the crossbar chip 4 is connected to 
all the pins G and H. In the layout network A of said example, although reception is performed in 
the pin B of the logic chip 4, the crossbar chip which can interconnect in a driver [ in / for 
Network A / the pin D of the logic chip 1 ] is not prepared. Since it can assign the logic 
constituted in the logic chip 4 which receives Network A no matter it may be what I/O pin, Pin C 
is the same as Pin B, and can use this for other networks. As a result, it is instead received by 
Pin C, and Network A is constituting the crossbar chip 2, and attains interconnect. Although the 
layout network B is received by the pin G of the logic chip 3, and the pin G of the logic chip 4, 
the driver in the pin F of the logic chip 2 and the crossbar chip which can interconnect have not 
formed this network B. Network B is instead driven by Pin H, and interconnect is attained with 
constituting the crossbar chip 4. Partial crossbar interconnect is used in the suitable example. 
This logic board is equipped with 14 logic chips which have 128 pins respectively, and 
interconnects with 32 crossbar chips which have 56 pins respectively. While dividing a logic chip 
pin into 32 suitable subsets which have four pins respectively, the pin of each crossbar chip is 
divided into 14 subsets which consist of four pins respectively. A crossbar chip 'n* is connected 
to the subset 'ri of each logic chip pin, and each logic chip / crossbar chip pair are 
interconnected with four pass. The number of the crossbar chips which a partial crossbar uses in 
all crossbar interconnect is min. The size of a partial crossbar increases directly as the total of a 
logic chip pin increases. This is [ the number of logic chips, and ] a desirable result directly in 
relation to logic capacity further. It is comparatively easy to use this. The reason has a regular 
partial crossbar, it is possible to express the pass on a table, and it is because the optimal pair 
of pass is only looked for on a table how further specific interconnect is determined. 
[0017] 1.2.2.4 Functional division crossbar interconnect of partial interconnect cannot process 
the network of that a perfect crossbar can be processed and the same number. In a source logic 
chip, when the pass with which the I/O pin which is not used only one to other networks results 
in a destination logic chip is connected with the crossbar chip currently used altogether similarly, 
partial crossbar interconnect cannot interconnect a network. Although the destination logic chip 
has the available pin, in such a case, the I/O pin is connected with other crossbars with which all 
source pins are used, and there is no way which returns from these crossbars to the beginning. 
It depends for the capacity of partial crossbar interconnect on the architecture. In one extreme 
example, only one logic chip pin subset exists and one crossbar acts on all pins. Although such 
equipment has the maximum interconnect capacity, it is unreal perfect crossbar connection. In 
other extreme examples, subset size has the pin of a logic chip, and the crossbar chip of the 
same number. Although the capacity for this to interconnect all partial crossbars is min, it has 
still sufficient capacity. Between extreme examples, each crossbar chip serves as architecture 
which acts on the pin of 2, 3, or each logic chip beyond it. the number of crossbar chips 
decreases and the number of pins for every crossbar chip increases — it is alike, it takes and 
more interconnect capacity becomes available. Although this modification is observed for some 
time, in order that various crossbar chips may act, it is because the intact logic chip which 
cannot interconnect exists. It stops producing such modification generally as width of face 
becomes large, while the number of crossbar chips decreases more. A perfect crossbar can 
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interconnect also to whether all pins are defined and the becoming pattern. It is assumed that it 
is that in which three logic chips which have three pins respectively, and which attached 
reference numbers 1, 2, and 3 exist as other easy examples, and four networks A, B, C, and D 
exist. Network A connects the logic chips 1 and 2, Network B connects the logic chips 1 and 3, 
Network C connects the logic chips 2 and 3, and Network D connects the logic chips 1 and 2. In 
drawin g 8 a and 8b, the pin of each logic chip is shown as a line of a eel, and each crossbar chip 
covers the train of the number of pins on which a crossbar chip acts, and the same number. In 
the 1st case ( drawin g 8 a), three crossbar chips shown with the reference numbers 1, 2, and 3 
which have the width of face of one pin respectively are used. Each crossbar chip can connect 
only one network. That is, the crossbar chip 1 is programmed to interconnect Network A, the 
crossbar chip 2 connects Network B and crossing BACHITSU 3 connects Network C. Although 
an intact logic chip pin can also be used, Network D is still un-connecting. In the 2nd case 
( drawin g 8 b), the perfect crossbar which has pin width of face of three pieces can be used 
instead of the crossbar chips 1, 2, and 3, and Network D can be connected. An analysis and 
computer-modeHzation are performed based on the number of the input design networks which 
can interconnect by various partial crossbar interconnect architecture. As a result, the narrow 
partial crossbar is effective for the almost same degree as a wide thing or a wide perfect 
crossbar. For example, the interconnect used for the logic board of the example of suitable 
implementation (14 128 pin-logic chips, 32 56 pin crossbar chips) shows 98% of the interconnect 
capacity which a perfect crossbar has. It is very rare that the actual input design section needs 
the number of an available multHogic chip circuit network and logic chip pins for the maximum 
as assumed in modeling. The actual layout section has networks fewer almost always than the 
maximum, and has networks fewer than the average number of the network connected by the 
partial crossbar of an above-mentioned model, and usually quite few networks. This is secured 
by using many the logic chip pins and crossbar chips of a small ratio rather than absolutely 
required to hold logic capacity, and it secures that it can carry out in this way, and the actual 
layout section can almost always interconnect with a narrow partial crossbar. A narrow crossbar 
chip is quite small and, so, is not more expensive than a wide crossbar chip per pin. 
[0018] 1.2.3 I hear that active interconnect is nondirectional and the material difference of active 
interconnect like interconnect tri-state network partial crossbar interconnect and passive 
interconnect like an actual wire has it. Each interconnect is actually equipped with a series of 
drivers and receivers which join together by the metal and trace on a chip boundary. The usual 
network has one driver and is created using the driver and receiver which were fixed by active 
interconnect. Some of actually designed networks are tri-state, and they have some tri-state 
drivers as shown in drawin g 9 . In the predetermined time of arbitration, one driver is an active 
state at the maximum, and other drivers are in the condition of a high impedance to a network, 
(if a propagation delay is disregarded) All receivers are always in the same logic level. 
[0019] 1.2.3.1 When segmenting all the networks that transpose a tri-state network to the sum 
of a product to the same logic chip, a network can be replaced by 2 State addition of a product, 
i.e., an equivalent multiplexer as shows by drawin g 10 . When active enabling does not exist, this 
network outputs a low logic level. A tri-state network is sometimes passively made into a high 
logic level. When it cannot enable by reversing the last addition gate output while reversing the 
data input to each AND gate if required, the sum of a product outputs a high logic level. When 
one or more enabling are active, a result serves as addition (OR) of all input signals. This is 
admitted. The reason is that it has not specified the motion of an actual tri-state driver, when 
enabling one or more by different data. Drawin g 1 1 a and 1 1b show "the floating low (floating 
low), two kinds of network: (floating high), i.e., a "floating high", and,." The amount of [ of the 
layout conversion system of a rear riser system ] base element transducer performs 
replacement of the sum or a product. The reason is Xilinx used as the logic chip and crossbar 
chip of the example of suitable implementation. It is because LCA is not maintaining the tri-state 
drive in all networks uniformly. All the I/O pins in the boundary of LCA can be used for a tri- 
state driver. The number of the tri-state drivers which can be used inside the XC3000 series 
LCA is restricted, and since the number of the internal interconnect which has connected 
between chips is small, each driver acts only on one line of CLB. By creating a tri-state network 
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to these interconnect, it will join division in other constraint and the flexibility of the arrangement 
of CLB in LCA will be restrained. It is that it is common to coincidence in a certain kind of gate 
array library eel to make tri-state connection with a small number of driver for every network. 
The sum of a product is replaced when becoming complicated in this way can be avoided as a 
result. When continuing and dividing a tri-state network into two or more logic chips by dividing 
the layout section into a multiplex logic chip, connections between a logic chip and a network are 
reduced to the single driver and/or single receiver in a logic chip boundary, using the sum of a 
product locally. Drawin g 12 shows two drivers and two receivers together. Two drivers are 
constituted by the sum of a local product, thus give total of a product by making only single 
driver connection requirements. Similarly, single receiver connection is continued and 
constituted to two receivers. Thus, active interconnect is made. In any predetermined points in a 
tri-state network, it is dependent on which driver a drive "a direction" makes an active state. 
Although a difference does not have this in any way with passive interconnect, it must constitute 
active interconnect from active interconnect so that drive and reception may be actively 
performed in the direction of the right. Depending on a configuration, partial crossbar 
interconnect can attain this. 

[0020] 1.2.3.2 The configuration of three logic addition configurations is based on reducing a 
network to the sum of a product. A logic addition configuration arranges the addition OR gate in 
a related logic chip as shown in drawing 13 . The AND gate which generates a product consists 
of drive logic chips. Each of this drive chip needs the output chip. Each receive logic chip needs 
an input pin, and when special, an addition logic chip needs the input pin and output pin for each 
drivers. All of these connection are nondirectional and it is equipped with the OBUF/IBUF pair 
covering the boundary of each chip. Since the pin of a driver is expensive, it is necessary to 
choose a drive logic chip as an addition chip. Since it is easy, all related LCA base elements are 
not shown all over drawing. The actual pass from a driving-input pin to a reception output pin is 
equipped with CLB of a driver and OBUF, IBUF/OBUF of a crossbar, IBUF of an addition chip, 
CLB and OBUF, other IBUF/OBUF of a crossbar, and a receiver's IBUF. When crossbar IBUF 
delay is set to Ix and logic CLB delay is made into C1 grade, all data path delay is 
C1+01+Ix+Ox+I1+C1+01+Ix+Ox+I1. When special (i.e., when the logic chip was set to XC 3090- 
70 and a crossbar is set to XC 2018-70), the max of the grand total of delay is equal to what 
added internal LCA interconnect delay to 82ns. The same delay is applied also to enabling. When 
it interconnects a n bit bus, all enabling are same to each bit of a bus. this special configuration 

— setting — under a drive chip — the gate of a product — preparing — enabling — the interior 

— preparing — a pin required for a bus — the number of pins in 1 bit — they may be n times 
exactly. 

[0021] 1.2.3.3 Arrange the addition OR gate for a crossbar chip in a crossbar addition 
configuration crossbar addition configuration. In this case, the crossbar chip of some examples is 
materialized using ERCGA like LCA which can use logic as shown in drawin g 14 . Each logic chip 
needs one pin as one pin and/or receiver as a driver. The crossbar chip needs to have one or 
more logic elements for the addition gate. Crossbar addition is not performing using all the logic 
in a logic chip, not using logic in a crossbar chip at all. I hear that the logic arranged at the 
crossbar chip is not a part of layout logic realized, and a material-difference point has it. Logic 
only plays the role which attains the interconnection function of a tri-state network. When two 
or more drive logic chips are prepared with this configuration, there are few pins used 
conventionally. A n bit bus acts also n times of a pin. All delay is reduced at 
C1+01+Ix+Cx+Ox+I1 , i.e., a maximum of 51ns. Also enabling has the same delay. 
[0022] 1 .2.3.4 The addition gate of a crossbar chip is connected through the bidirection 
connection in a bidirection crossbar configuration as shown by the bidirection crossbar addition 
block dia g ram 15 . The AND gate which can enable the pass to the OR gate is prepared into a 
crossbar chip, and feedback latch rise pass is blocked. Only in the case of a receiver, a logic chip 
needs one pin, and, in the case of both a driver or a receiver, and a driver, needs two pins. One 
side of these two pins is a thing for the signal itself, another side is a thing for an enabling 
output, and this is used for a crossbar chip. Interconnect can be decreased by multi-bit bus 
using signal enabling [ of 1 bits or more ]. When it interconnects a bus 1 bits or more through the 
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same crossbar chip, it is necessary to supply an one-set enable signal to a chip. All data path 
delay is made into 01+Ix+Cx+0x+I1 , i.e., 42ns, in the suitable example of LCA. When the sum of a 
product uses two or more CLB(s), additional Cx (10ns) can be added. Enabling delay is 
dependent on the enabling delay E1 of OBUFZ instead of the output delay 01. 
[0023] 1.2.3.5 All the configurations explained until now [ bidirection crossbar tri-state 
configuration ] must be noticed about the ability to be used by the same hardware. Only 
arrangement and interconnect of a base element change. Finally, when a crossbar chip maintains 
internal tri-state, as drawin g 16 shows, the actual tri-state network inside a crossbar chip 
becomes a duplex by the bidirection crossbar tri-state configuration. The actual tri-state driver 
of each logic chip is transmitted to the bus of a crossbar chip as it is. This should be attained by 
interconnect of an enable signal. When not enabling the driver, the bus of a crossbar chip is 
made to drive. When using LCA as a crossbar chip, the above-mentioned internal tri-state 
interconnect is used. Especially, TBUF is prepared in the boundary of a logic chip on an 
IBUF/OBUFZ pair and a crossbar chip boundary at other IBUF/OBUFZ pairs of each logic chip, 
and each logic chip, and an internal tri-state line is driven. Each enabling passes OBUF and 
IBUF. The grand total of the data path delay which it enabled is 01+Ix+Tx+Ox+I1 , i.e., 39ns, 
(XC3030-70LCA crossbar), and the grand total of enabling delay is 01+Ix+TEx+Ox+I1 , i.e., 45ns. 
Like [ former ], when it interconnects a bus 2 bits or more through the same crossbar chip, it is 
necessary to supply only an one-set enable signal to a chip. It is necessary to set a crossbar 
chip to ERCGA which has LCA or an internal tri-state function, and contingent [ on use of these 
interior interconnect ] with this configuration. It has XC3000 parts, although especially XC2000 
series does not have internal tri-state. XC3030 has 80 I/O pins, 100 CLB(s), and the interior of 
20 pieces 'a long line' that can be tri-state driven. Thus, such 20 tri-state networks can be 
interconnected with one crossbar chip under this configuration at the maximum. Although this 
can serve as a limit of interconnect, it does not pass over it in a part of mere various cases, but 
it gives the limit of an I/O pin. now — XC3030 — 2 of XC2018 — double — it is expensive. 
When using a tri-state configuration for hardware, other configurations do not serve as 
hindrance but can be used similarly. 

[0024] 1.2.3.6 The chart of ****** of all configurations summarizes a configuration. 
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Clearly, a logic addition configuration is not effective. It is quite a high speed, and crossbar 
addition uses a small number of pin, and, in many cases, is simple. Although bidirection crossbar 
addition is still slightly high-speed and has a possibility of decreasing the number of pins of a 
bidirectional bus, it is quite complicated, and it needs more the logic resource restricted to the 
crossbar chip. Although the same pin is needed and delay arises by the tri-state configuration, a 
more expensive crossbar chip is needed. 

[0025] 1.2.3.7 It is useful that ****** of an ordinary crossbar addition configuration and a 
bidirection crossbar addition configuration also tests the property of an effective configuration. 
The following tables show the number of Crossbars CLB and crossbar CLB delay which are 
produced when it usually reaches, and many bilateral circuit networks are interconnected using 
the crossbar addition configuration of bidirection and it uses LCA as a crossbar chip. It has 72 
I/O pins and it is assumed that it is the thing using a XC2018-70 crossbar chip which can use 
100 CLB(s). Each CLB supports the input terminal to four pieces, and the output terminal to two 
pieces. Each logic chip does not share enabling, but has connection of a network and bidirection, 
and assumes in each test that it is a thing using all 72 I/O pins of a crossbar chip. 
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A bidirectional crossbar addition configuration uses CLB up to 2.5 times, and a possibility, i.e., a 
possibility that internal interconnect delay will become large, that a crossbar chip will not carry 
out the root increases. However, it is far by the time 100 CLB(s) become still usable. Although a 
logic chip is instead prepared in a suitable location to operate the special gate with a 
nondirectional configuration, quite many gates are established in the logic chip. With a bidirection 
configuration, special Cx delay will often arise and will offset the advantage of the speed. In the 
suitable example of a rear riser system, the crossbar addition configuration for a tri-state 
network is used. 

[0026] 1.2.4 As for package-izing of the one-set logic chip which interconnected with a system 
level interconnect crossbar chip, it is common to carry out in a single circuit board. When a 
system is too large-scale and does not suit a single board, a board must be similarly 
interconnected using system level interconnect. It is very impractical to extend the single partial 
crossbar interconnect covering two or more circuit boards and a logic chip for pass wiring of a 
wide area. For example, the complex of 32 128 pin-logic chips and the crossbar chip of 64 pins is 
assumed to be what is divided into 16 logic chips and 32 crossbars, respectively on two boards. 
When cutting complex between a logic chip and a crossbar chip, the grand total needs to perform 
4096 interconnect between a logic chip and a crossbar chip through the pair of a back 
connection. The pass (16 logic x64 piece pins = 1024) which this is an option and is 'middle', 
namely, connects the logic chip of a board 1 to the crossbar of a board 2 when 16 logic chips 
and 32 crossbar chips cut for every board, and all the pass (it is 2048 by another 1024 and sum 
total) of the reverse must be made to cross. In such single interconnect, there is other 
constraint that there is no possibility of development. According to the definition, each crossbar 
chip is connected with all logic chips. When it constitutes from a logic chip of the number of 
specification, more than it cannot be added. Instead, on the circuit board, the complex of the 
maximum scale of the logic chip and crossbar chip which can be package-ized together is called 
a logic board, it uses as a module, and these large number are connected by system level 
interconnect. In order to offer the interchange-circuit network which attains to two or more 
boards, additional connection which is separated from a board is made to each additional I/O pin 
of the crossbar chip of each logic board, and a logic board I/O pin is established ( drawin g 1 7 ). 
The crossbar chip I/O pin of the thing linked to the logic chip I/O pin of a board used for 
connecting with a logic board I/O pin is another. 

[0027] 1.2.4.1 With one means for interconnecting a partial crossbar system level interconnect 
logic board, while applying partial crossbar interconnect again and dealing with each board like a 
logic chip, interconnect the I/O pin of a board using the set of an additional crossbar chip. This 
partial crossbar interconnects all the boards in a box. The 3rd interconnect is again applied to 
interconnecting all the boxes in a rack etc. By applying the same interconnect method from 
beginning to end, advantages, such as simplification of a concept and unification with board level 
interconnect, are acquired. In order to distinguish the crossbar chip in a rear riser system, the 
partial crossbar interconnect which interconnects the logic chip is called X level interconnect 
and the crossbar chip is called X chip. The interconnect which interconnects the logic board is 
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called Y level interconnect, and the crossbar chip is called Y chip. In X level interconnect, the 
I/O pin of each logic board is divided into a suitable subset using division of each logic board and 
the same division. The pin of Y chips each is connected to the same subset of the pin from each 
of all logic boards. Y chip of a subset and the same number is used. Y chips each have the pin of 
the result of having multiplied by the number of pins of a subset, and the number of pins of a 
logic board, and the same number. Similarly additional connection which is distant from a box at 
the additional I/O pin of Y chips each is made, and a box I/O pin is constituted. This each is 
divided into a suitable subset using the same division method as the division in each box 
( drawin g 18 ). The pin of Z chips each is connected to the same subset of the pin from each 
box. Z chip of a subset and the same number is used. Z chips each have the result of the 
number of pins of a subset, and the number of boxes by which it multiplied, and the pin of the 
same number. The method of constituting the additional level of partial crossbar interconnect is 
continued as long as it is required. When segmenting the input design section, it turns out that 
the network currently wired by separating from the board top and the board minds the I/O pin of 
a board, and limitation of the number of the I/O pins of a board has fixed constraint as the 
number of the I/O pins of a logic chip is limited. In a multiplex box rear riser system, it turns out 
that the number of box I/O pins is limited etc. The interconnect symmetry means for making the 
optimal arrangement about a chip, a board, or a cartridge except for the case where a special 
function like layout memory accompanies is not necessarily required. Shape is taken using one of 
the methods which explained the bilateral circuit network and the bus in a tri-state section like 
the crossbar addition method. This method is continued and applied to each level of the 
interconnect hierarchy with whom the network is connected. The suitable example is as follows. 

- Use partial crossbar interconnect hierarchical in three level covering all hardware systems. 

- The logic board is equipped with X level partial crossbar which consists of a maximum of 14 
logic chips and 32 X chips which have 1 28 I/O pins which interconnected respectively. X chips 
each were equipped with eight pass connected to each of four pass respectively connected to 
14 L chips (a total of 56 pieces), and two Y chips, and are equipped with 512 logic board I/O pins 
for every board as a whole. 

- One box is equipped with 1-8 boards which have 512 I/O pins which interconnected 
respectively, and the Y level partial crossbar which consists of 64 Y chips. Y chips each are 
equipped with eight pass connected to eight pass and one Z chip which have led to X chip of 
each board through the logic board I/O pin, and are equipped with 512 box I/O pins per box in 
total. 

- A latch has 512 interconnect I/O pins respectively. It has 1-8 boxes and Z level crossbar 
which consists of 64 Z chips. Z chips each are equipped with eight pass connected to Y chip in 
each box through the box I/O pin. 

[0028] 1.2.4.2 Other methods about the system level interconnect of a logic board which uses 
the back of a bidirectional bus are needed for activation of bidirection bus system level 
interconnect computer hardware. Like before, an I/O pin is prepared in each logic board, and the 
I/O pin of each board is connected to the same I/O pin of all other boards with a bus wire 
( drawin g 19 ). Some logic board I/O pins are useless. That is, interconnect is impossible to a 
layout network. The reason is that it carries out by the ability not using the pin connected to the 
bus wire of all the boards of the others which are sharing the bus by using the bus wire for 
interconnecting one layout network. The maximum number of the layout network which can 
interconnect is equal to the number of bus wires, i.e., the number of the I/O pins for every 
board. When special, in eight boards, 512 bus wires which have connected 512 I/O pins of each 
board are sharing [ ****** ] one common interconnect bus ( drawin g 20 ). When it assumes that 
it is the wiring with which the networks of the 2nd, the 3rd, the 4th, the 5th, the 6th, and the 7th 
board [ 8th ] differ, in each case, the number of averages of the network linked to each board is 
512, and analysis shows that a board and a bus should be permitted to pin width of face of 1 166 
pieces in all networks. This is partially mitigated by continuing making the number of boards of 
the single back small. However, the bidirectional bus of a lot and the maximum number of the 
board which interconnected are restricted. In order to constitute a large system more 
effectively, the group of a bus is interconnected hierarchical. In the 1st example shown in 
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drawin g 21 , it has 2 sets of buses XO and X1 which have connected four boards respectively. 
The bus of X level is interconnected by other bus Y. Each wire in X bus is connected to one of 
the two of Y by the bidirection transceiver which can be reconfigurated. It is determined whether 
the wire of X and Y is insulated and whether by the configuration of a bidirection transceiver, X 
drives Y and a drive or Y drives X. When a network connects only the group of a left-hand side 
board, or the group of a right-hand side board, only one side or another side of X level bus is 
used. When both sides are equipped with the board, the wire of XO and X1 is used respectively, 
and these wires are interconnected with the wire of Y through a transceiver. Each board needs 
to have the I/O pin of one width of face and same number of X level bus. When interconnect 
through Y drives by either bidirection, XO [ i.e., ], or X1 f an additional signal flows from XO and XI, 
and controls the directivity of a transceiver dynamically. The function which analyzes this 
interconnect and interconnects the network between boards is shown. Under the present 
circumstances, it is assumed that they are the same number of network pins as the above, and 
the number of I/O pins. Although the same width of face as the grand total of all networks is 
needed by the single level method, this is divided into two and the maximum width needed is 
decreased to 10% - 15%. It is only that a hierarchy has a board two free [ per bus ], or two 
groups' board at the maximum ( drawin g 22 ). Bidirectional-bus interconnect is simple, and 
although it is easy an assembly, it is expensive. The reason is that it makes it useless by 
connecting quite many logic board I/O pins to the network of other boards. In order to avoid this, 
even if it introduces hierarchization and the short circuit back, it is proved that an effect is very 
small. Furthermore, single level back bus interconnect will remove the speed in dominance, and 
the advantage in the field of cost from a partial crossbar by introducing a bidirection transceiver. 
As a result, a partial crossbar is used for system level interconnect of a suitable example. 
[0029] 1.3 Although the configuration element for the purpose of [ of the specific purpose ] 
configuration element specification is a hardware configuration element which realizes an input 
design and is attached in the location of L chip of the logic board of a suitable example, it is not 
the combination logic gate or flip-flop which constitutes a logic chip. 

[0030] 1.3.1 The input design section of layout section memory many is equipped with memory. It 
is ideal if the logic chip is equipped with memory. The current logic chip device is not equipped 
with memory. Still needing the main memory of a megabyte scale, supposing it has memory, this 
is never being able to expect a logic chip. Therefore, suppose that a layout memory device is 
prepared into a rear riser system. 

[0031] 1.3.1.1 Constitute the architecture of the memory architecture layout section memory 
module of the layout section based on the following requirements. : Since the memory module of 
a layout section is a part of layout section, it needs to enable it to interconnect in other 
components and freedom. 

b) It is necessary to prepare flexibility in assignment of data, the address, and control I/O, and to 
interconnect pass so that effective interconnect can be performed like a logic chip. 

c) It is necessary to enable modification of a configuration of that one or more layout section 
memory which has various capacity and bit width of face is realizable. 

d) A host interface needs to be accessible so that the layout section and debugger type dialogue 
can be performed. 

e) A memory module does not need to be dynamic and needs to be static. The layout section 
can be made to run by the clock speed of a stop, a start, or arbitration at will by this. The 
general architecture of a memory module which satisfies these requirements is shown in drawin g 
23 . 

In order to maintain an interconnect possibility with the layout section, and the flexibility about 
the physical configuration of a rear riser system, a memory module is designed so that it may 
connect with L chip socket connected to the same interconnect and other same pins as the 
replaced logic chip with a plug. Only a required module is attached. Direct continuation of the 
RAM chip is not carried out to interconnect. The reason is that it has mainly set the data, the 
address, and the control function of a chip to the specific pin. Since a success of partial 
crossbar interconnect is dependent on the function of the logic chip which can assign internal 
interconnect with an I/O pin freely, the non logic chip device arranged in the location of a logic 
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chip needs to have the same function. While attaining this, in order to provide a memory module 
with other logic functions, a logic chip is interconnected with installation and a RAM chip is 
interconnected with X chip of a crossbar in a memory module. A specific RAM pin is 
interconnected with X chip pin chosen as arbitration, and a memory module is constituted. Under 
the present circumstances, the same L-X pass as a logic chip using it for the location which 
uses a memory module is used. Many logic chips are used for every module rather than one 
piece. The reason is that there are many RAM pins which should be connected, and L-X pass. A 
memory module is provided with a configuration possibility and host accessibility with the logic 
chip of a memory module. The address, data, and control pass are constituted so that the RAM 
chip which has various capacity, bit width of face, and input/output structure may be connected 
through a logic chip. A memory module can consist of one large-scale memory or some small- 
scale memory. While connecting each of these logic chips to a host interface bus, a host 
processor realizes the function which can access RAM at random by constituting a bus interface 
logic in a logic chip. By this, a computer program like a debugger is used, and a memory content 
is inspected and corrected. The example of such logic structures is shown below. The available, 
high-density, and cheap static memory with which are satisfied of the requirements about the 
timing of the layout section to realize is chosen as layout section memory. Such a device is set 
to CMOSSRAM of 8 bit 32K like FUJITSU MB84256 in the suitable example. According to this, 
speed can be reduced to 50ns. A return can be decreased if a high-speed device is used 
considerably. The reason is that crossbar chip interconnect delay of a rear riser system begins 
to become the main causes. The dynamic memory device is not used. In a dynamic memory 
device, the reason must be regularly refreshed for these and various problems produce it to a 
rear riser system. When dynamic memory is required, probably the input design section equips 
the input design section with refresh logic. However, since the realized layout section cannot 
operate at 100% of layout speed, it is not successful to make the layout section refresh. It is 
actually desirable to stop activation of the layout section in the case of debugging. That is, the 
layout sections are some systems, and in order to refresh, they must be dependent on some 
other components with which the input design section is not equipped. That is, when you need 
static memory for the layout section, it is unreal to refresh dynamic layout memory. Since a 
refresh cycle can be disregarded according to static memory, dynamic memory is realizable for 
layout circles. Thus, layout section memory is materialized using a static device. 
[0032] 1.3.1.2 Interconnect RAM and X level crossbar using a single logic chip on the ideal target 
which uses a logic chip for interconnect with RAM and a crossbar. Under the present 
circumstances, pins enough like all L-X interconnect pass to connect all RAM signal pins are 
used. By the practical rear riser system memory module, many pins are needed, so that a single 
logic chip is difficult to perform. For example, two banks which consist of eight 32 K or 8-bit 
RAM are assumed to be what is used into the module which has 128 L-X pass. Each RAM bank 
is equipped with 1 5 address pins, eight write-in enabling pins, and 64 data pins. Two banks and 
L-X pass need 302 pins and the pin for a host interface bus. This is twice the number of pins of 
an usable logic chip. Many logic chips must be used from 1. In the architecture described here, 
many small logic chips are used and the address, control, and the special function about a data 
path are given to these chips. 

[0033] 1.3.1.2.1 In memory address logic chip drawin g 23 , "MAO" and "MA1 " show the address 
and a control logic chip. RAM is divided into a bank. This bank is controlled by each MA chip. MA 
chip of the maximum number and the same number of separation layout section memory which 
should be realized with a module is prepared. Only the pass which is required for the each for 
the address and the control line of the set of L-X pass connected to the crossbar, i.e., a bank, is 
prepared. MAO and MA1 use the group of another pass. For example, two independent memory is 
realizable with two MA chips respectively connected to the one half of RAM. When realizing one 
large-sized memory, the address and a control circuit network are connected to both MA chip 
using the group of both L-X pass. Each MA chip controls the address input of all RAM in a bank. 
An address input is tied up with a single bus. Each MA chip is each, controls the control input to 
RAM and enables it to write it only in RAM which addressed data. That is, in order to make each 
MA chip accessible, while connecting with a host interface bus, it has connected with all the 
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logic chips of this memory module at the common control bus. Drawin g 24 shows how MA chip is 
connected to X level crossbar and a RAM chip further to details. As shown in drawing, MA chip 
is constituted according to logic and a data path. All the addresses go into MA chip from a 
crossbar. Usually, (when a bus interface is made into a non-active state), the portion of the 
address bit equivalent to the number of RAM address bits is passed, and RAM under bank 
controlled by MA chip is addressed. The decoder logic which controls the write-in enable signal 
of each RAM by other address bits and write-in enabling [ of the layout section ] is driven. Logic 
is constituted according to the configuration needed for this layout section memory. For 
example, it has the bit width of face as one RAM with the same layout section memory, and 
when the layout section writes in and it asserts enabling, according to an address bit, one RAM 
write-in only enabling is asserted. When layout section memory has a chip twice the width of 
face of one, RAM write-in enabling [ of a pair ] is asserted. When it desires layout section 
memory which has many write-in enabling from 1 which is controlling respectively the subset of 
the data path width of face of memory, some design-specifications lump enabling networks can 
be used. Each network makes suitable the configuration of the decode logic in MA and MD chip, 
and operates along above-mentioned Rhine. This is dependent on the availability of the L-X pass 
connected to MA chip, and the control bus pass connected to MD chip. A host can make this 
RAM access through a host interface bus by the bus interface logic. When addressing RAM used 
as this group using a bus, a bus interface switches an address multiplexer ('mux') and addresses 
RAM to that address. When a host writes in one RAM, a bus interface logic transmits a signal to 
decoder logic. Decoder logic uses an address bit and asserts RAM write-in enabling [ suitable ], 
without driving RAM. Finally, some signals are needed although the data path in MD chip is 
controlled. Since all the MD chips are not connected to the same L-X pass as MD chip, MD chip 
does not need to access the address and the control signal from the layout section. A control 
bus is connected to all MA and MD chips, and it enables it to transmit these signals and a bus 
interface control signal to MD chip. 

[0034] 1.3.1.2.2 A memory data path logic chip MD chip operates a data path according to a bit 
slice configuration. By intersecting a crossbar and performing a bit slice, the multi-bit bus data 
path in a rear riser system is interconnected. For every chip, using 1 or 2 bits, the bus 
intersected X chip and spreads out. The bit slice of the MD chip is carried out, and connection 
with these buses is made easy. While connecting each MD chip to the same bit in each RAM 
under all banks, it connects with the subset of X chip. All the same RAM bits can be tied up in 
MD chip, and flexibility can be given to the configuration of various bit width of face and size 
layout section memory. By constituting logic and a data path appropriately in MD chip, layout 
section memory consists of various multiples of RAM width of face. When preparing MD chip of 
the 'n' individual, and X chip of the 'M' individual, each MD chip is connected using various X 
chips of M/n. Each data bit is an addition input for DI for a separation I/O configuration and DO 
pass, or a common I/O bidirection configuration, and either of the addition results because of 
two L-X pass, i.e., a crossbar addition interconnect configuration. Thus, each MD chip has the L- 
X pass of a 2*M/n individual at least. In addition to these, additional pass can be prepared. 
These additional pass can be L-X repeated [ of MA ]. The number of MD chip, RAM, and RAM bit 
width of face is chosen, these constraint and capacity constraint are fitted, and this is made to 
become even number, using effectively the number of the pins in the logic chip used for MD chip. 
The British Standard static RAM chip has the common I/O structure of having a bidirection data 
pin (DQ being called), and is used for data in and data out. This has the address input pin (ADDR) 
and the write-in enabling pin (WE). In this example of implementation, it enables permanently the 
output enabling pin and the chip-select pin, and an output pin is controlled by write-in enabling. 
In being required, it performs read-out of RAM, and address data are driven by DQ pin. When it 
asserts write-in enabling, DQ pin receives data in. At the time of termination of this opinion, data 
is written in the address location. A specification device needs only the data under setup to the 
time of termination of write-in enabling, and needs the zero holding time, and is enabling write-in 
enabling control of a data path by this. When layout section memory needs common I/O, the 
layout section serves as a tri-state network. This is realized using a crossbar addition 
configuration. That is, the gate of the drive pin is separately carried out by the enabling, and it is 
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brought together in the addition OR gate which drives a receiving pin. The interface of the 
RAMDQ data pin is carried out by the logic and the data path which are constituted in MD chip 
as shown in drawin g 25 . (One bit 'n\ i.e., a bit, is illustrated.) The same is said of others. When L 
chip has the tri-state driver, each MD chip is constituted using the enabling gate which drives 
the addition gate in X chip as it has the enabling gate which drives the addition gate in X chip 
(MD 'n' is illustrated). DIZEBURU [ logic / a receiving driver ] while carrying out the gate of the 
output to the addition gate of RAM while enabling an output terminal, when DIZEBURU [ with a 
layout section memory input circuit network / writing ]. If that is not right, the value of a circuit 
is transmitted to RAM from the addition gate, and if write-in enabling is asserted, the writing of it 
will be attained. As mentioned above, it must be cautious of layout section write-in enabling and 
an output enable signal arising from MA chip (minding a control bus). The bus interface logic is 
not illustrated. When layout section memory needs separation I/O, this is extracted from 
common I/O of SRAM as shown in drawin g 26 . When output enabling is asserted, data out is 
always reflecting the data pin state of SRAM. When write-in enabling is asserted, data in is 
transmitted to DQ pin of SRAM. In the above-mentioned drawing, only one RAM connected to 
the layout section data bit is illustrated. Occasionally, some RAM is prepared and the number of 
the locations in layout section memory is the multiple of the magnitude of a single RAM chip in 
this case. In such a case, MD chip is constituted as shown in drawin g 27 . some DQ pins of each 
RAM are connected to this MD chip. A row address bit, the layout section, and a bus interface 
control signal are transmitted to MD chip from MA chip through a control bus. In the case of 
read-out, the low bit of the address chooses any one of the RAMDQ outputs through a 
multiplexer. The gate of the selected output is carried out by layout section output enabling, and 
it constitutes layout section memory data out like the above-mentioned example by it. When the 
layout section asserts the output enabling, data in is transmitted to any one of RAMDQ inputs by 
enabling a driver. The suitable driver which should be driven is chosen by the decode logic driven 
with a row address bit and a layout section write-in enable signal. It stops driving write-in 
enabling [ of a RAM chip ] with MA chip. Drawin g 27 shows the separation I/O configuration. The 
common I/O configuration is similar to the data in driven by the crossbar addition gate, and the 
data out in which the gate is carried out by layout section output enabling and write-in enabling, 
and drawin g 25 . It is alike, and an addition gate input is driven so that it may be shown. When a 
host interface accesses this memory through a host interface bus, the logic constituted with MA 
chip outputs the control signal for accessing a bus. This signal is transmitted from MA through a 
control bus. When a bus performs read-out, bus read-out enabling transmits the data chosen 
from RAM which the multiplexer addressed to the host interface bus data bit corresponding to 
this MD chip. When a bus writes in, the data from a bus data bit is switched to a driver using 
other multiplexers. This data is transmitted to DQ pin of RAM chosen by the same process as 
the usual writing. This explanation must be noticed about MD chip configuration constituted from 
data path width of face of single layout section memory using the single data bit being shown. 
When it is based on a layout section memory configuration and you need [ and ] MD in a module, 
and the number of RAM chips, many data bits appear in each MD chip from 1 by only bending a 
data path appropriately. Furthermore, by bending said data path and a control line, using the 
common MD chip of a lot, much layout memory is realized and some memory is materialized from 
1. Only since a certain L-X pass connected to the memory module was connected only to MA 
chip, and a certain L-X pass is connected only to MD chip, and the network connected to layout 
section memory using suitable L-X pass is interconnected, a layout section conversion 
interconnect process is assembled. 

[0035] 1.3.1.3 Specify the layout section memory in the input design section using the layout 
section memory RAM base element corresponding to any one of the available configurations in 
the layout conversion Original Engineering Consult, file for layout section memory. The layout 
section conversion method is based on the partial netlist file which the lot defined beforehand. 
One of these is a thing for [ each ] the logic chip of a memory module, and it uses the statement 
about all the logic and data paths that should be constituted in order to carry out a special 
memory configuration, as shown in the top. Except for the number specification of I/O pins of 
the module I/O pin used for the file defined beforehand making a layout section memory address, 
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data, and control connection using interconnect, it is perfect. This method is as follows. : 
Although there is a special exception to layout section memory as shown below so that the 
section of layout conversion may describe, : and the layout section reader which uses a general 
method for layout conversion read the memory base element to specific vector memory to 
design-data structure. The data for specifying which configuration is used is recorded into the 
data structure record of memory. 

- A conversion stage confirms that a pin is as right as a configuration and the configuration is 
corresponded available. 

- A user tells party SHONA (partitioned whether the memory module is carried in L chip location 
of which board top throat. Based on this data, party SHONA chooses the memory module for 
storage according to a general division algorithm. Alternatively, a user can allocate memory to a 
specific module by relating this data with the base element in the Original Engineering Consult, 
file. The layout section reader is equipped with the Original Engineering Consult, file into the 
base element record of memory. 

- Next, an interconnector assigns the network and pin which were connected to memory to 
specific L-X interconnect pass. An interconnector assigns pass only to the specific pass which 
has connected the address and a control circuit network to MA chip a condition [ constraint that 
it can assign only allocation and the pass which has connected the data network with MD chip ]. 
These constraint is applied in case it interconnects, when determining the network interconnect 
capacity of each crossbar chip set and refusing these sets, and when the pass which has not 
connected MA or MD chip needed cannot be obtained or used. 

When writing in the netlist file about each logic chip in a rear riser system, each layout section 
memory circuit network connection either :1MA or MD - In interconnect procedure The 
procedure same with having explained, when the determining-whether to connect with pass 
which base element chooses 2 usual number of logic chip I/O pins was obtained is used, the 
network of this MA/MD chip that is not assigned to a network besides the obtaining-from 
numbers-of-passes and number of MA/MD chips-number of logic chip I/O pins 3 former — 
since — Choosing-address, data, or control connection defined beforehand 4 statement A netlist 
is carried out by specifying using for connecting with the layout section memory connection 
which defined beforehand this number of logic chip I/O pins in addition to the netlist file of this 
logic chip. 

- While processing a netlist file to a configuration bit pattern using a netlist conversion tool, load 
to the logic chip as a netlist file of L chip and X chip. 

[0036] 1.3.1.4 The concrete memory module engineerin g drawin g 28 is drawing which is used in a 
suitable example and in which showing the layout section of a memory module. It must be 
cautious of acting as the architect of this according to the configuration based on the above- 
mentioned explanation shown in drawing 23 . XC3090 It constitutes so that a plug may be 
inserted in L chip socket replaced with a LCA logic chip and it may connect with it. Thus, 128 L- 
X pass, i.e., four pass which has led to 32 X chips respectively, is prepared. 32 K or 8-bit static 
RAM chip which has common I/O is used during each eight banks [ two ] of RAM. Each bank is 
MA chip of itself, and XC2018. It has LCA. Each MA chip controls the RAM using eight address 
pass and eight write-in enabling. While connecting each MA chip to the control bus which all MA 
and MD chips in a module are sharing, it connects with a host interface bus. The remaining pins 
are connected with the crossbar. 28 L-X pass connected to a respectively different X chip is 
prepared. The MA chip 0 uses the pass of a lot, and pass 0, and MA1 uses pass 1. The separate 
address and the control circuit network to two independent layout RAM are given by this. Pass 
fewer than 32 perfect L-X pass is connected. This is only exactly because the number of the 
pins of XC2018 is restricted. It must be cautious of the ability of the pass component in an 
interconnect L-X pass table corresponding to the missing pass in this module not to be used 
during layout conversion. For this reason, a network cannot be interconnected through a pass 
component. In eight MD chips, it is XC2018 altogether. LCA is used. When preparing 32 X chips, 
according to the above-mentioned method, each ND chip has connected 32 / 8= 4 different X 
chips. Each chip has the 2*M/n=8 piece pass used for a layout section memory data bit. Two of 
pieces [ them ] have led to X chips each. Two additional pass connected to X chips each is 
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prepared, and it enables it to use a module as 1 28 bit-vector memory, as shown below. The host 
interface bus realized in a suitable example is called R bus. R bus connects all L chip positions 
using an additional pin. The section of a host interface explains this. Five different layout section 
memory configurations can be used in this module. In the following charts and drawin g 28 , "pass 
0" shows the L-X pass of the lot connected from X chips each, and "pass 1" shows other lots. 

- One memory of 8-bit 512K : 16 data through the 19 (it is made the duplex so that it can 
connect with both MAO and MA1) addresses through the L-X pass 0 and 1 and two control (WE, 
OE), and the L-X pass 2 and 3 (DI/DO, or a driver/receiver). Each MD chip has one data bit 
connected to 16 RAM. 

- One memory of 16 bit 256K : 32 data through the 18 addresses through the L-X pass 0 and 1 
and two control, and the L-X pass 2 and 3. Each MD chip is equipped with two data bits 
respectively connected to eight RAM. 

- One memory of 32-bit 1 28K : 64 data through the 1 7 addresses through the L-X pass 0 and 1 
and two control, and the L-X pass 2 and 3. Each MD chip has four data bits respectively 
connected to four RAM. 

- Two memory of 8 bit 256K : it has the 1 8 addresses through L-X pass, and two control 
respectively. Pass 0 is a thing for one memory (MAO), and pass 1 is a thing for the memory 
(MA1) of another side. Each has 16 data through pass 2 and 3. Each MD chip has one data bit 
for each memory connected to eight RAM. 

- Two memory of 16-bit 128K : each has the 17 addresses and two control through L-X pass. 
Pass 0 is a thing for one memory, and pass 1 is a thing for the memory of another side. 
Respectively, it has 32 data through pass 2 and 3. Each MD chip has two data bits for each 
memory connected to four RAM. The control bus consists of 12 pass generally connected to all 
MA and MD chips. Twelve pass needs to hold the maximum control configuration. This 
configuration is three address bits. That is, it adds bus write-in enabling and bus read-out 
enabling to design-specifications lump enabling and the layout section output enable signal for 

[ each ] two 256 K or 8-bit layout section memory. 

[0037] 1.3.2 It is dependent on stimulus signal transmission of a host computer, and prehension 
of the reply signal to the layout section, and the reply signal from the layout section to use many 
stimuli and response rear riser systems. Vector memory is used when performing this in batch 
format (i.e., when transmitting and collecting most signals at once). When one signal performs 
this at once, SUTIMYURETA and a sampler are used. 

[0038] 1.3.2.1 the vector memory for giving a stimulus — it is sometimes necessary to supply 
the stream of a continuous and repetitive stimulus to the network of the lot in the layout section 
realized for high speed iteration application of a test vector like simulation application. This is 
performed making the network of the layout section realized carry out the interface of the 
memory, writing a stimulus vector in memory from a host computer, and by sending memory to 
read-out 1 time thru/or several times, and sending a stimulus to the layout section further one 
by one. Since it is necessary to read a continuous and linear memory location, an address 
stream is prepared by the binary counter. Drawin g 29 shows the means for attaining such 
stimulus vector memory. Regular clock signal ECLK controls a process. A low is generated for 
ECLK as yes for whenever [ of period-izing, i.e., each stimulus vector, / every ]. A binary 
counter offers address sequence. If ECLK becomes a high, a counter will be counted up to the 
address of the following stimulus vector. The address of the following stimulus vector is read by 
between [ RAM ] the periods of ECLK. If ECLK becomes a high next, the value of the stimulus 
vector read exactly will serve as a clock of a D flip-flop. The output signal of a flip-flop drives 
the circuit stimulated with the value of a stimulus vector. A flip-flop gives clean tolan JISSHON 
required between vectors. The reason is because it may change between the read-out cycle, 
before stabilizing a RAM output in a right value. This process is repeated and is given to the 
layout section by which a series of stimulus vectors are realized. This structure is repeated and 
many networks are provided with a stimulus. Since the interface to the host computer used for 
writing a stimulus vector in RAM is easy, although it is not illustrated, the drawing quoted below 
shows it to details further. 

[0039] 1.3.2.2 Catch the vector from the stream of a continuous sample, i.e., the network of a 
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lot, in the 1 mode which catches the response from the layout section realized like the vector 
memory for response prehension. At this time, a logic analyzer performs prehension from an 
actual hardware device. This makes the network of the layout section realized carry out the 
interface of the memory, and when the layout section realized operates one by one, it is 
performed by returning the vector from a network to writing and returning the response vector 
caught further to a host computer at memory for analysis. Since it is necessary to read a series 
of continuous and linear memory locations, an address stream is prepared by the binary counter 
like the above. Drawin g 30 shows a means to develop such response vector memory. Like a 
stimulus mechanism, clock signal ECLK controls a process. The synchronization of ECLK is 
taken for whenever [ of each response vector / every ]. A binary counter offers address 
sequence. If ECLK becomes a high, a counter will be counted up to the address of the following 
vector. If ECLK becomes a low, the value of a response vector will be transmitted to a RAMDQ 
data pin with a tri-state driver, and it will enable RAM for writing. If ECLK becomes a high again, 
this value will be written in a RAM location, and are DIZEBURU RAM write-in enabling and tri- 
state driver enabling, and a counter goes to the address of the following vector. This process 
records a series of response vectors of the layout section repeated and realized. This structure 
is repeated and a stimulus is supplied to many networks. Although the interface to the host 
computer used in order to write a stimulus vector in RAM is not illustrated since it is easy, it is 
further explained to details in the drawing quoted below. Generally the layout section realized is 
stimulated and these responses are generated. When a stimulus arises from stimulus vector 
memory, both vector memory uses the same ECLK signal. An ECLK signal needs to be a high 
sufficiently long [ although data is read and a stimulus D flip-flop is set up ] while the new 
address is read in a counter and it addresses RAM. Moreover, an ECLK signal must be a low 
sufficiently long [ although the layout section by which a stimulus is realized is affected, and all 
responses to this effect are stabilized and these responses are written in RAM ]. When a 
stimulus arises from either, in order to sample a response network correctly, the ECLK signal of 
response vector memory needs to synchronize with the layout section realized. 
[0040] 1.3.2.3 The function of the stimulus and response vector memory which were defined as 
mentioned above about the stimulus and the response vector memory system is combinable as 
shown by vector memory drawin g 31 for a stimulus and a response. Even if, even if a RAM bit is 
the same RAM device, it can be freely assigned to either a stimulus or a response. The reason is 
that a stimulus read-out function arises when ECLK is a high, and a response write-in function 
follows this when ECLK is a low. One bit can be used for both a stimulus and read-out by 
considering a tri-state response driver both as a stimulus D-flip-flop input, and connecting with 
the same RAMDQ data pin. I hear that the material-difference point of simple stimulus vector 
memory and combination stimulus / response vector memory can read a stimulus vector from 
RAM only once, and there is. The reason is because each memory location is written in at the 
time of the low of the half period of ECLK, even when a RAM bit is used only for a stimulus. This 
can be avoided, only when the bits of a RAM chip are used [ no ] for a stimulus and ECLK 
asserts write-in enabling. The front drawing is illustrating what realized vector memory by the 
general method. Furthermore, a dotted line shows how a vector memory logic function is 
realizable with constituting a logic chip ("MA chip" and "MD 'n'"). These logic chip is 
appropriately connected to a RAM chip and rear riser interconnect (X chip). The conversion 
which returns the stimulus from software to an electric mold again is explained to details as 
vector memory in the U.S. Pat. No. 4,744,084 specification. These contents are used here for 
reference. 

[0041] 1.3.2.4 Explain the vector MEMORIRIARAIZA fault simulation system for fault simulation 
in the section about this. By fault simulation, a response is not caught by vector memory, 
instead is compared with the response of a good predetermined circuit by fault response vector 
memory. Fault response vector memory is the same as the simple stimulus vector memory 
shown in the following points in the top. That is, an output is measured with the value of a 
network by the XOR gate instead of driving a network using the output of the flip-flop of MD 
chip. It connects with the set flip-flop with which ECLK takes a synchronization for an XOR gate, 
and a flip-flop is set when the XOR gate which shows the difference of a network and memory is 
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a high. A host can read this set flip-flop through a host interface, and can investigate whether 
the difference is detected or not. 

[0042] 1 .3.2.5 The connection method of the vector memory to the layout section by which 
interconnect implementation of the vector memory in the layout section realized is carried out 
can consider many methods. A rear riser system can be designed using the vector memory 
which direct continuation was carried out to one or more logic chips, and/or was connected to 
all interconnect all [ either or ]. For example, while being able to attach vector memory in a logic 
board using L chip and X chip, it is connectable with a board at separated X-Y pass. While 
attaching vector memory in Y chipboard of a Y level crossbar, it is also connectable with X-Y 
and Y-Z pass. There is also a technique of connecting vector memory to the L-X pass which 
acts on installation and L chip location at L chip location instead of a logic chip. In this case, 
these L-X pass is connected only between vector memory and X chip. By constituting X chip, 
connection with the network of the layout section realized is made, and vector memory is 
connected to a network. Under the present circumstances, the network is connected through X 
level interconnect. A logic chip is transposed to a vector memory module by the modular 
method, it is a required number or a rear riser system can consist of necessities using a small 
number of vector memory. Since rear riser layout section memory was replaced with one or 
more logic chips under L chip location and is attached, a common hardware memory module can 
be used as a layout section memory module or a vector memory module using this technique. 
While constituting a logic chip in a memory module, a function is chosen by interconnecting a 
rear riser system appropriately. This is vector memory architecture used in the suitable example. 

[0043] 1.3.2.6 Use a common memory module in a special vector memory layout section suitable 
example for both layout section memory and vector memory application. The general 
architecture and layout are explained in the section of layout section memory, and are not 
explained here. It is as the details of how to use a module as vector memory being shown below. 
The following two drawings show that MA for combination stimulus / response vector memory 
and the logic same in MD chip as the above are constituted using completeness read-out / 
write-in access from a host interface, the case where a host computer is a non-active state — 
all actuation — the above — the same technique as the easy example having shown is followed. 
In drawing 32 , the ECLK signal which a host outputs through a host interface is interconnected 
for MA chip through interconnect. An ECLK signal takes the synchronization of the address 
counter which consists of each MA chip. Since one or more MA chips which are controlling RAM 
of a lot are respectively prepared into the module, each MA chip has the copy of a vector 
address counter. Since all counters have obtained the same control (reset signal from ECLK and 
a bus interface), the each always transmits the same address as other counters. Usually, the 
address is sent from a counter output and RAM is addressed (when a bus interface is a non- 
active state). In the case of a low state (write-in response phase), as for decoder logic, ECLK 
asserts all RAM write-in enabling like the above-mentioned example. ECLK is transmitted also to 
a control bus and drives the logic of MD chip. MD logic processes a stimulus and response 
vector value itself ( drawin g 33 ). Usually, when ECLK is a high state, RAM synchronizes RAM 
and a flip-flop, if read-out and ECLK will be in a low state about a stimulus vector value (when a 
bus interface is a non-active state). A flip-flop is for giving a stimulus like the above to each 
network (one of them is illustrated). Therefore, a stimulus is transmitted to a network through an 
interconnect X chip. When ECLK is a low state, all tri-state enabling (eO, e1, ... en) are asserted, 
and the response value outputted from a network through interconnect (two pieces are 
illustrated) is transmitted to a RAMDQ data pin through a multiplexer. When a host computer 
accesses this memory through a host interface bus (especially R bus of a suitable example), the 
bus interface logic constituted in each MA chip will be in an active state. As for this, a switch 
and a bus address RAM for an address multiplexer (mux). When it is for a bus cycle to write in 
RAM, decoder logic outputs a suitable write-in enable signal while decoding in which RAM it 
should write using the address bit. The address bit, read-out, and the write-in control signal 
which are needed for choosing RAM are also transmitted to MD chip through a control bus. In 
MD chip, when a bus performs a read-out cycle, decoder logic all tri-state RAMDQ pin drivers, 
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DQ data output of RAM addressed through the read-out multiplexer using the address bit is 
chosen, and a bus read-out enable signal transmits a data value to the data line of the host 
interface bus for this bit further. In a bus write cycle, a decode logic enables the tri-state 
RAMDQ driver for addressed RAM, and transmits data to a RAM input while it chooses not the 
network that gives a response but the data value produced from the data line of a host interface 
bus using a write-in multiplexer. 

[0044] 1 .3.2.7 in order to explain that layout conversion and the specification network of vector 
memory should be connected to vector memory, a user adds the special feature about an input 
design to a network, and it is a thing for a stimulus of specific vector memory and connection — 
or explain whether it is a thing for a response. Based on the partial netlist file of a lot 
predetermined in the layout section conversion method, one of these is a thing for the logic chip 
of each module, and the statement about a vector memory stimulus and response connection, a 
vector memory data path and control logic, and a bus interface logic is used like the above. An 
ERCGA netlist conversion tool does not constitute the logic for a base element in the netlist file 
which is not usually connected like the output terminal which is not connected to the input 
terminal which is not connected to the output terminal or I/O pin of arbitration and the input 
terminal of arbitration, or the I/O pin, and a network, and interconnect from this method. Logic is 
prepared for the stimulus connection to each vector memory bit, and response connection. Only 
one which is supplied to a netlist of interconnect is actually constituted, and another side is not 
constituted. The reason is that it does not usually connect it to a netlist. The file defined 
beforehand is perfect except for the specification of the number of I/O pins of a module I/O pin 
used for connecting vector memory stimulus connection and vector memory response 
connection using interconnect. It determines "To use how many I/O pins for the number of the 
stimuli and response connection in each file into the logic chip of a file, or to prepare what logic 
in each chip, and prepare what logic in a module further as a whole, or to be alike." The method 
is as follows. : Although it have an exception with the following special vector memory as explain 
in the section of layout section conversion , : and the layout section reader which use a general 
method for layout section conversion build into the layout section data structure one or more 
vector memory base elements by which the property information from an input design file be 
connected to the network instead of read-out and a bus interface logic , in order to identify the 
network prepared for vector memory connection . A layout section reader makes the ECLK 
network connected to the host interface clock generation machine and the vector memory base 
element. 

- one on the board on which a user attaches a memory module with party SHONA of chip 
assignment — I hear that it carries out and be. Based on this data, party SHONA divides a 
vector memory base element into a memory module by the usual method. 

- An interconnector processes the same vector memory base element as other logic chip base 
elements, and determines the L-X pass which has connected these using other base elements in 
a network. 

- :1 to which the netlist of each vector memory circuit network connection is carried out by the 
following when writing in the netlist file of each logic chip in a rear riser system — determine 
which logic chip connects the pass which the base element chose in interconnect procedure. 

2) Obtain a logic chip I/O pin number from a pass number and a logic chip number using the 
procedure same with having explained, when obtaining the usual logic chip I/O pin number. 

3) Choose the stimulus or response vector memory connection defined beforehand from the 
network about the logic chip which is not assigned to a network besides the former. 

4) Add a statement to the netlist file of this logic chip, and specify using in order to connect this 
logic chip I/O pin number to the vector memory connection defined beforehand. 

- Layout conversion system also sends out a correspondence table file, relates the name of a 
network with vector memory and the vector memory bit position, and carries out working use. 

- An ERCGA netlist conversion tool constitutes only the logic of the vector memory stimulus 
and response input terminal which are used, and interconnect. 

[0045] 1.3.2.8 SUTIMYURETASUTIMYURETA considers as a single storage bit, control it by the 
host computer, and it drives the network of the layout section. SUTIMYURETA is used for a host 
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supplying an input signal to the layout section. Two kinds of SUTIMYURETA, i.e., a random 
access type and an edge detection type, is prepared. Actual random access SUTIMYURETA is a 
flip-flop, and the output signal drives the layout section network where a host loads data if 
needed through a host interface bus. Random access SUTIMYURETA is used for stimulating the 
network to which a value can always be changed in response to the network where others were 
stimulated, without changing actuation of the layout section. The data input to a register occurs 
as an example of such a network. When each SUTIMYURETA has the only bus address and a 
host writes data in this address, a bus interface logic takes the synchronization of the clocked 
into of a SUTIMYURETA flip-flop while giving data to D input ( drawing 34 ). Edge detection type 
SUTIMYURETA is used for stimulating the network which must change while synchronizing with 
other networks for correcting actuation of the layout section, for example, the clocked into to a 
register. The 2nd flip-flop is arranged between random access SUTIMYURETA and a layout 
section network, a group which must take a synchronization — such all SUTIMYURETA is 
connected to a common clock. In order to input the circuit value of a new lot, no matter a host 
may be what order even if, he loads a new value to the 1st flip-flop of each SUTIMYURETA 
through a host interface bus like the above. When a new value needs to be altogether supplied to 
the layout section, a host period-izes in common 'a synchronous clock', loads all values to the 
2nd flip-flop at once, does in this way, and drives all networks to coincidence ( drawin g 35 ). 
[0046] 1.3.2.9 A sampler sampler is a single storage bit, is controlled by the host computer and 
receives the network of the layout section. A sampler is used by the host and catches the 
output signal from the layout section. The easiest form of a sampler is the flip-flop which can 
receive a layout section network with D input terminal, and can take a synchronization, and a 
host can read if needed through a host interface bus and a bus interface logic. Usually, many 
samplers are connected in common 'a sample clock'. Sampler data output has the only bus 

address like the 'sample clock' output, a host — a clock — a period izing — a group — the 

data values sampled ejection and after that in the sample are read one by one ( drawin g 36 ). In 
order to reduce the number of host I/O needed, the 2nd flip-flop is added additionally and a 
change detection sampler is constituted. The 2nd flip-flop is connected to the same clock as a 
sampling flip-flop, and the input terminal is connected to the output terminal of a sampler. As a 
result, the 2nd flip-flop holds the value which the sampler had before the newest clock period. 
An XOR gate compares the flip-flop output of two pieces. An XOR gate outputs the value of a 
high state, when two flip-flops are different for the sampled value change, a group — a host 
adds the total XOR output signal from a sampler by the OR gate in which read-out is possible. 
As mentioned above, after sampling a network by period-izing a 'sample clock', a host checks the 
'change' value of this OR gate to the 1st first, and investigates which value in a group changed. 
When not changing, it is not necessary to read any values of these samplers ( drawin g 37 ). 
[0047] 1.3.2.10 Realize SUTIMYURETA, layout conversion of a sampler, a specification sampler 
and a SUTIMYURETA flip-flop, a logic gate, and a bus interface logic in a RIARAI SYSTEM logic 
chip. In order to explain that a network should be connected to a sampler or SUTIMYURETA, a 
user gives the special property about an input design to a network, and identifies the specific 
type of SUTIMYURETA or a sampler, and a group's identity. Constitute SUTIMYURETA and a 
sampler, and in order to connect with the remaining portions and bus interfaces of the layout 
section, these As explained in the section of :layout conversion which is as being shown below, 
the general method using a layout conversion software system Although there is a special 
exception about the following SUTIMYURETA and samplers, : and the layout section reader 
which uses a general method for layout section conversion The network in which property 
information was prepared from the input design file for read-out, SUTIMYURETA, and/or a 
sampler is identified, and the base element of the SUTIMYURETA and the sampler which were 
connected to the network instead of a bus interface logic is built into design-data structure. 
- System party SHONA has the data base about how many equivalence gates each of such a 
base element has in the logic chip. System party SHONA also has the equivalence gate 
characteristic of a bus interface logic. Based on this data, system party SHONA assigns 
SUTIMYURETA and a sampler to a logic chip according to that usual division algorithm. Under 
the present circumstances, the additional conditions that system party SHONA makes the limit 
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of logic capacity small with the size of a bus interface logic are imposed, and each of a logic chip 
which has one or more SUTIMYURETA and/or a sampler explains that it must have a bus 
interface logic block. 

- An interconnector processes SUTIMYURETA and a sampler base element as well as other 
base elements. 

- When writing in the netlist file of each logic chip in a rear riser system, carry out the netlist of 
each sampler or the SUTIMYURETA base element using the following procedure. 

1) Transmit the fundamental statement of the gate which constitutes a sampler or 
SUTIMYURETA, and/or a flip-flop to the netlist file of the logic chip for statement division. The 
name of the additional network covering the network sampled or stimulated according to the 
method same with having explained about an interconnect base element is obtained from the 
name of a network sampled or stimulated. 

2) When this is the 1st SUTIMYURETA and the sampler by which a netlist is carried out to this 
special logic chip file, supply the base element and network of a bus interface which constitute a 
bus interface using the netlist file segment defined beforehand to a logic chip. The standard 
name defined by said file segment is given to bus interface interconnect used once for every 
interface. The name of the caught network is given to what is connected to SUTIMYURETA or 
sampler logic. This name is adjusted with the name used when outputting a base element in step 
1. 

Although it is easy, SUTIMYURETA and a sampler are realized using the method which is not 
common only in the logic chip of a memory module or the device module specified by a user. 
This assumes not constituting the logic for a base element in the netlist file which is not usually 
connected like the output terminal connected to the input terminal by which the ERCGA netlist 
conversion tool is connected to no output terminal or I/O pin and no input terminal, or I/O pin, 
and a network, and interconnect. This is based on the partial netlist file by which the lot was 
defined beforehand. One of the file of this is a thing for the logic chip of each module. Under the 
present circumstances, the following statements are used. 

1) SUTIMYURETA of much edge detection types connected in common 'a synchronous clock' 
altogether. 

2) Many change detection samplers altogether connected to the same 'sample clock'. 

3) The bus interface logic for [ all ] the above. 

The file defined beforehand is perfect except for the specification of the I/O pin number of the 
module I/O pin used for connecting a sampler and SUTIMYURETA using interconnect. A 
common signal like a synchronization and a sample clock is distributed between logic chips using 
a control bus. How many I/O pins can use into the logic chip of a file, or each chip has what 
logic, and can carry out the thing of, or the module as the whole determines SUTIMYURETA in 
each file, and the number of samplers. The method uses for layout conversion a general method 
which was explained in the section of :layout conversion which is as being shown below. Under 
the present circumstances, there are the following exceptions about SUTIMYURETA and a 
sampler. : - layout section reader builds into the data structure of the layout section 
SUTIMYURETA and the sampler base element by which the property information from an input 
design file was connected to the network instead of read-out and a bus interface logic, in order 
to identify the network prepared for SUTIMYURETA and a sampler. 

- I hear that a user specifies one on the board furnished with a memory module and the device 
module specified by a user of L chips as party SHONA, and be. SUTIMYURETA and a sampler 
base element are divided to the remainder of such a module until it reaches a number of limits 
with which party SHONA can use memory and a USD base element for a module in each module 
unit allocation and after that according to that usual division algorithm based on this data first. 

- An interconnector processes other the same SUTIMYURETA and samplers as a logic chip 
base element, and determines the L-X pass which has connected these in the network using 
other base elements. 

- :1 to which the netlist of each sampler or the SUTIMYURETA base element is carried out by 
the following when writing in the netlist file of each logic chip in a rear riser system — determine 
which logic chip connects the pass which the base element chose in interconnect procedure. 
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2) Obtain a logic chip I/O pin number from a pass number and a logic chip number using the 
procedure same with having explained, when obtaining the usual logic chip I/O pin number. 

3) Choose SUTIMYURETA/sampler defined beforehand from the network about the logic chip 
which is not assigned to a network besides the former. 

4) Add a statement to the netlist file of this logic chip, and specify using in order to connect this 
logic chip I/O pin number to the sampler/SUTIMYURETA defined beforehand. 

- An ERCGA netlist conversion tool constitutes the logic for SUTIMYURETA to be used, a 
sampler, and a related bus interface logic, and interconnect. 

In both methods, layout section conversion system communicates the address with a host 
interface bus while relating a network name to specific SUTIMYURETA and a specific sampler, in 
order to also output a correspondence table file and to use it working. 

[0048] 1.3.3 In order to realize the input design section in the hardware which actually operates 
with the gestalt of the logic and the interconnect chip by which the user assignment device 
configuration was carried out, it is practical to connect other actual hardware devices to a rear 
riser system, and it is desirable. A microprocessor or other VLSIs The device of arbitration 
equipped with digital input/outputs, such as IC chip, a digital/analog converter, a display device, 
an input keyboard and a switch, a storage device, and computer input / output bus, can be 
formed. These can be made into a part of digital system which constitutes a part of [ like a 
circuit board or a large-scale scale configuration element ] layout section realized. These 
devices show a part of input design section which cannot be embodied in the logic gate of a rear 
riser system, a flip-flop, and memory and which should be realized. Since this is based on a 
physical reason like a display and is insufficient of resources of a rear riser system like a large- 
scale storage device, it is because logic-description cannot be used like a standard 
microprocessor, instead, these devices are already constituted — having — the right — things 
are proved — a half — usually — it can also become the device which does not desire a thing 
like a gate array chip which a user realizes using a rear riser system resource. Since a rear riser 
system resource does not need to be used for the reason in order to realize this, it is because a 
user wants to examine the exact actuation using the device of a portion with which the layout 
section is realized. Although these devices are not some rear riser systems, since they are what 
is specified by the user according to the necessity for layout of a user, they call these devices a 
"user assignment device" (USD). Various USD(s) which are useful to forming a standard means 
which is used for a user connecting such a device to rear riser system hardware in a rear riser 
system are prepared. This means is a device module (USDM) specified by a user. 
[0049] 1.3.3.1 the device module specified by [ specified by a user ] a device module user — :1 - 

- it has a means to connect the hardware device specified by a user physically. 

2) Between USD, rear riser system logic, and/or interconnect chips is connected. In order that 
USD may play the role of a logic chip and the similar layout section, it is the same method as a 
logic chip, and it is convenient to interconnect USDM. 

2) Usually, prepare the function which assigns a USD pin freely to an interconnect pin so that 
the logic chip attached in L chip location may carry out. 

Since the device module specified by a user needs to be equipped with the function similar to 
the memory module having in the RAM chip, the architecture of USDM is similar with the 
architecture of a memory module. Drawin g 38 shows USDM architecture. A device is attached in 
such other fields connected to the USDM printed circuit board, i.e., USDM, through the cable by 
the method of being common in the device installation field specified by [ which is the field of 
the movable daughtercard (daughtercard) attached with the plug ] a user or a microprocessor, 
and an emulator (emulator) meter. The block of a terminal is equipped with the means for making 
electric connection between a device I/O pin and a USDM logic chip through connector terminal 
thin **, the printed circuit board pad of a lot, or such other means. The power supply of a device 
is also equipped with the block of a terminal. As long as a physical capacity of a terminal block 
pin allows, one or more devices can be attached. Instead, a device is also remotely connectable 
through a cable and repeating installation by the general method. Each of MA and MD logic chip 
is equipped with the I/O pin connected to the terminal block, and the I/O pin connected to 
interconnect. It connects with interconnect by the method same with having explained these 
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chips in the memory module address and a data path logic chip. Additionally, as shown by a 
diagram, these chips are connected also to a host interface bus and/or a common control bus 
for the purpose same with using a chip for a memory module. The USD address and a data bus 
are connected to MD chip so that a bus data bit may be distributed to MD chip and may 
generally be distributed to interconnect by this. MA chip is used for a USD control line and an 
addition target at a USD address line. The drawing shows three hypothetical user devices 
connected in order to explain a possibility. USDO has the data and the address bus which were 
connected through MD chip, and the control lines A, B, and C connected through MAO. USD1 
has three data buses connected to MD chip, and the addresses through MA chip and control 
connection. USD2 uses MA1 for addressing, and MD chip for data. In the specific case of 
arbitration, the user of a rear riser system can connect these USD(s) using a suitable method for 
these layout and use. As said section was shown, in a memory module MD chip, bidirection USD 
connection is interconnected using the method same with interconnecting a bidirection RAMDQ 
pin. Differences are the requirements that it is necessary to carry out the network of the input 
design section like output enabling control, and to specify it. This network is connected to 
interconnect logic by the same method as "layout output enabling", and the bidirection driver of 
MD chip is controlled. [ which is shown when the numbers of memory modules are 25 and 26 ] 
Usually, when the suitable output enabling control circuit network is not formed into the input 
design section, a user needs to prepare this. 

[0050] 1.3.3.2 In the suitable example shown in USDM drawin g 39 of a suitable example, USDM is 
the same as that of a rear riser memory module about the field for attaching USD instead of a 
RAM chip. Each of eight MD chips interconnects the USD pin to 16 pieces, and each of two MA 
chips interconnects the USD pin to 23 pieces. Drawing Two actually attached VLSI devices. 
Namely, the 32 bit microprocessor of Motorola MC 68020 ("MC68020 32 Bit Microprocessor 
Users Manual", Motorola, Inc., Phoenix, 1984), The Motorola MC68881 floating-point 
coprocessor ("MC68881 Floating Point Coprocessor User's Manual", Motorola, Inc, Phoenix, 
1985) is shown. These devices are the examples which were excellent in USD. The reason is that 
these devices generally cannot be used for layout of a digital system, and it cannot make these 
logical-circuit network expressions available [ a user ]. These devices have the following input- 
and-output pins, and are as these details being shown below. 

MC68020 data : D31-D0 and bidirection output enabling condition:R/W show "writing", and when 
DBEN is truth, D31-D0 transmits an output signal, and when that is not right, it receives an input 
signal. 

Address :A31-A0, an output central input terminal : [ CLK, DSACK0, DSACK1, AVEC, ] CDIS and 
IPL0- IPL2, BR, BGACK, RESET, HALT, BERR central output terminal:R/W, IPEND, BG and DS, 
DBEN, and AS, RMC, OCS, ECS, SIZ0 and SIZ1 — FC0-FC2MC6888A data : D31-D0 and 
bidirection output enabling condition:R/W show "read-out", and when DSACK0 and/or DSACK1 
are truth, D31-D0 transmits an output signal, and when that is not right, it receives an input 
signal. 

Address : A4-A0, input central input terminal : CLK, SIZE, RESET and AS, R/W, DS, CS central 
output terminal : DSACK0 and DSACK1 data bus and an address bus are interconnected using 
MD chip. As explained in the section of a memory data path, a crossbar is crossed for a bus data 
bit and it slices, and interconnect is made easy as shown in drawing. A control signal 
interconnects with MA chip. An output enabling control signal is generated by the special logic 
connected to the control signal, as mentioned above. A user prepares this logic in the input 
design section, and is realized in L chip using the remaining portion of the layout section. The 
group of the L-X pass with which each MD chips differ is connected, and since output enabling 
control is usually common about all buses, layout section conversion system constitutes MA and 
MD chip so that it may connect with MD and MA chip with the need for connection of a network 
using a USDM control bus, while connecting these networks to any one in MA chip. 
[0051] 1.3.3.3 Form the conversion USD of the layout section for the device specified by a user 
in input design circles using a special base element. USD transmits the property data in which 
the USD specfile which a user creates is shown. This file lists the I/O pin of USD while showing 
whether USDM which has this device for which L chip location is attached. Under the present 
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circumstances, the pin name currently used into the USD base element of the input design 
section is used. USD lists the USDM logic chip which has connected the pin and the number of 
pins, and that a pin is an input, an output, or bidirection to each pin. When a pin is bidirection, the 
name of the output enabling control circuit network in the input design section is also listed. A 
layout section conversion software system outputs the netlist file which connects USD to the 
remaining portion of the layout section while constituting USD. Although a general method is 
used, : and the layout section reader which has an exception over the following USD(s) in this 
read a USD base element into a layout section data structure. A layout section reader 
memorizes the information relevant to the base element storage for next use while using a file 
property, in order to perform read-out in USD specfile. Base element storage is supplied to the 
special pin connected to a respectively different output enabling control circuit network. 

- Confirm that a pin is right and the conversion stage corresponds with the configuration 
available [ a configuration ]. 

- System party SHONA arranges USD for L chip location specified by USD specfile. 

- An interconnector assigns the network connected to the USD pin to specific L-X interconnect 
pass. In case an interconnector performs this, it is subject [ to constraint that it can assign only 
the pass which connects the network connected to the USD pin to MA or MD chip specified by 
USD specfile, and an enabling control circuit network pin can be assigned only to the pass linked 
to MA chip ]. 

- in order to transmit a netlist file to USDM — : — : by which each output enabling control 
circuit network which is controlling USD of this USDM transmits :base element to the netlist file 
of MA chip of this network — that reason is that the input buffer which has received the L-X 
pass used for this network drives the input of an output buffer, and drives the control bus line 
assigned to this network by this. : which sends out a base element to the netlist file of the logic 
chip of this pin when each network connected to USD of this USDM drives :USD input pin — 
that reason is that the input buffer from the reception pass used for this network drives the 
input terminal of the output buffer which drives the terminal block pin used for this USD pin. : 
which transmits a base element to the netlist file of the logic chip of this pin when receiving a 
USD output pin — that reason receives the output of an input buffer whose output buffer 
connected to the drive pass used for this network has received the terminal block pin used for 
this USD pin. : which transmits a base element to the netlist file of the logic chip of this pin 
when having connected with a USD bidirection pin — that reason The data input terminal of a 
tri-state output buffer with which the input buffer from the reception pass used for this network 
is driving the terminal block pin used for this USD pin is driven. An output buffer connected to 
the drive pass used for this network The output of 2 input AND gate where the input buffer 
which receives the terminal block pin used for this USD pin drives one input terminal is received. 
It is because the input buffer connected from the control bus line assigned to the output 
enabling control circuit network of this pin drives the enabling input terminal of a tri-state output 
buffer, and other input terminals of the AND gate. 

[0052] 1.4 As explained in the section of configuration logic and interconnect chip technology, 
the configuration bit pattern of each chip is outputted by the ERCGA netlist conversion tool. 
The last stage of rear riser layout conversion system catches the data sent to the single binary 
configuration file of the layout section from the configuration file which all chips generate. Data 
is eternally recorded into a host computer by this. Before using a rear riser system respectively, 
read-out is minded for data from a configuration file, a host interface is minded for this data, it 
transmits to rear riser hardware, and the logic chip and interconnect chip of the layout section 
to be used are constituted by loading to a chip further. Configuration connection is prepared 
between a host interface, and all the logic chips in a system and an interconnect chip. A 
configuration of a chip can operate all logic functions and the sum total of interconnect in the 
layout section in accordance with what is specified by the input design section. In a suitable 
example, LCA made from Xilinx is used as a logic chip and a crossbar chip. LCA is constituted by 
loading 1 bit of binary configuration bit patterns to the serial shift register of LCA configuration 
memory at each 1 time. While supplying each bit to a configuration data input terminal (DIN), a 
configuration clock (CCLK) is period-ized once and it loads. The special configuration connection 
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between each LCA and a host interface is not prepared. The reason is that a system must be 
equipped with the logic chip and crossbar chip to 3520 pieces in all. Instead, the configuration 
bus which has a multi-bit data path and a configuration clock is formed, and this is connected to 
all the boards that have LCA. In order to constitute, for every loop, the chip of the number of 
bits and the same number in a data path is used, and grouping of a logic chip and the crossbar 
chip is carried out. All the chips in 1 group are constituted in juxtaposition. Each LCA in a group 
has the configuration data input terminal connected to the bit from which a bus data path differs 
as shown in drawing 40 . Configuration control logic block in each group is connected to a host 
interface bus, a bus arrangement clock, and the clock input terminal of all LCA in a group. The 
group of LCA to which these control logic block is enabled alternatively and a host interface bus 
means it with an instruction of a host through a host interface bus enables it to receive a clock 
signal, and is considering as such a configuration. This is a procedure carried out to a host 
computer constituting a rear riser system. : to which control and data transmission are 
altogether performed through a host interface — since all logic chips and crossbar chips are 
constituted — :each configuration group — : — this group's control logic block directs to send a 
configuration clock to a chip. Between the configuration bit in one LCA, and the periods of the 
same number: Load 1 configuration bit of each chip in this group to a bus data path. A bus 
arrangement clock is period-ized once. To the following period This group's control logic 
specifies that it does not transmit a configuration clock any longer. To the next group 
[0053] 1 .5 A rear riser system operates as a peripheral device under control of a host interface 
host computer. A host computer constitutes the logic chip and interconnect chip of a rear riser 
system according to the layout section using the configuration bit pattern memorized in the 
configuration file of the layout section. A host computer controls actuation of the continuous 
layout section by controlling the external reset and clock signal. Therefore, a host computer acts 
the contents of a vector and layout section memory commutatively with the layout section read- 
out and by writing in while controlling SUTIMYURETA, a sampler, and vector memory. A host 
computer performs these [ all ] through a rear riser system host interface. A host computer 
controls the host interface and configuration bus of a rear riser system. 

[0054] 1.5.1 Constitute a host interface architecture RIARAI SYSTEM host interface along Rhine 
which is used commonly completely ( drawin g 41 ). The rear riser system is equipped with the 
host interface bus controller, the configuration bus controller, the clock generation machine, and 
the reset controller. These each is explained below. While constituting an interface on the board 
of a rear riser hardware chassis, it connects with the I/O bus of a host computer through a 
cable and an interface card. The control function of a host interface is created according to the 
demand of a specific computer in either the memory address space of a host computer, or an 
input-output bus space. 

[0055] 1.5.2 Connect a host interface bus host interface bus to some of logic chips of normal in 
a rear riser system and memory module logic chips, or all I/O pins. The host interface bus is 
equipped with the address space which assigns a rear riser system control and a data access 
facility. A host is the optimal bus master and sends out the read-out command and the write-in 
command which were addressed to a bus through a host interface bus controller. A host 
transmits data between a rear riser system function and a host. Host interface control logic 
block is programmed for the Maine logic chip and a memory module logic chip, and it enables it 
to control a rear riser system function through a bus. As a special example of the function 
controlled by this bus, there are a sampler, SUTIMYURETA, vector memory address assignment, 
operation, a host data access, and a layout section memory host data access. Since these 
control blocks are altogether programmed by the logic chip, programming of a logic chip can 
prescribe all of the special function and location in a bus address space, and they can change 
them the predetermined layout section of arbitration, or if needed for a mode of operation. The 
specific layout section of a host interface bus is dependent on the data-access speed at the 
time of materializing a specific rear riser system, and the availability of a hardware pin. In the 
suitable example, 1 1 pin host interface bus called R bus is connected to the exclusive I/O pin of 
all logic chips. The hardware of a suitable example is equipped with eight bidirection Rhine used 
for data and the address, a clock, and two control lines. R bus has 32 bit-address space and 8 
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bit-data width of face, and a host reads 8 bit data from the unique location to 4 billion, or it 
enables it to write it in. The interface of the R bus is carried out to a host computer through an 
address register, a data register, and a control register. A host interface bus controller 
constitutes these from the method of common use, and they are prepared all over the memory 
of a host computer, or input/output space, instantiation:! of the function connected to R bus — 
eight samplers which are one group who is made to period-ize a sampling clock and reads the 
value of the data sampled from other R bus locations according to the command of a host 
computer in case one location is written in through R bus. 

2) Eight random access memory which is one group who changes a data value in case it writes in 
R bus location of specification [ a host ]. 

3) Layout section memory which is creating each memory location for the only R bus location. A 
host data access can be performed, and the layout section memory location on which the host 
was addressed can be read or written in by read-out or the write-in operation to an address 
space of R bus. 

Such other functions can be thought out easily. Actuation of R bus is shown in drawin g 42 . In 
order to read a location, the program which runs with the host computer which operates a rear 
riser system sets a "read-out" command bit to a host interface birth control register while 
loading the address to a host interface bus address register. Then, a host interface bus 
controller operates R bus read-out cycle. 8 bits of addresses are respectively given to each 1 
time with the period of R bus clock at R bus data line. It expresses that R bus cycle has started 
the bus controller on the "synchronous" R bus controller line between the first cycle. Then, the 
period a "read-out" R birth control line and whose R bus clock are the 5th time can be 
accomplished, and addressed bus interface control logic block can complete the read-out 
operation. While R bus clock accomplishes the period which is the 6th time, addressed bus 
interface control logic block transmits read-out data to eight R bus data lines. A bus controller 
sets a "comp lied" command bit to a host interface birth control register while it catches this 
data and loads it to a host interface bus data register. The host program which recognizes a 
"comp lied" bit is set, and read-out and a "comp lied" bit are cleared for data. Except for 
setting a "write-in" command bit and loading the data which should be written in to a host 
interface data register, the writing of a location also has the same host program. A bus controller 
does not assert a "read-out" R birth control line in the 5th clock period, and transmits data to R 
bus data line in the 6th period. It is caught by bus interface control logic block by which data was 
addressed at this time. Bus interface control logic block constituted in a logic chip is equipped 
with the data path which connects R bus with a finite-state machine using the function 
controlled by the method which is used commonly completely according to the actuation 
mentioned above. 

[0056] 1.5.3 The configuration section explains a configuration bus arrangement bus, and its use 
and operation. A bus is controlled by the host computer through a host interface. The interface 
of the bus is carried out to a host computer through a data register and a control register. Host 
interface hardware constitutes from the method of common use of these registers, and it 
prepares in the memory of a host computer, or input/output space, the configuration program 
which runs in a host computer — **** — the data loaded to a configuration bus data register is 
transmitted to a configuration bus data path. When a host computer writes in a configuration 
birth control register, host interface hardware makes a configuration bus clock expect 1 round. 
[0057] 1.5.4 A controller and the reset controller of the reset rear riser system of a clock 
generation machine generate two reset signals. A system-reset signal is connected to all logic 
and the reset input pin of an interconnect chip. When a host claims, all chips are made into reset 
mode and it is made the preparatory state of a configuration. One or more programmable clock 
signal generators by idiomatic layout have the output signal distributed to the I/O pin of all L 
chips. A host can carry out [ controlling the output frequency and stopping a cycle, carrying out 
a cycle again, carrying out the count cycle of specification, ] a cycle continuously. A host is used 
as a clock generation machine of the layout section realized in a rear riser system. The 
operation of the layout section is controlled by controlling a clock signal. The reset signal of the 
layout section is connected to the I/O pin of all L chips. It uses as a means to reset the layout 
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section realized in a rear riser system in the reset signal of the layout section. These signals are 
applicable to connection with the layout section realized by the rear riser system. By including a 
special property in the network in an input design file, the circuit in the input design section is 
selected as a system reset or a clock. A layout section reader recognizes this property and a 
network is characterized as reset or the clock network of design-data structure. This network is 
assigned to the I/O pin connected to the layout reset signal or clock signal of hardware by 
interconnect of layout conversion system, and the network listing portion. 
[0058] 2 Rear riser layout conversion system rear riser layout conversion system is equipped 
with a layout section reader, a base element converter, party SHONA, network listing and the 
interconnected system, the ERCGA netlist conversion tool, and the configuration file collector 
( drawin g 43 ). Here, a configuration file and a correspondence table file are created as an 
output, using an input design file as an input. These are used for the various application for 
constituting and using rear riser hardware. In order to change an input design, :1 layout section 
reader is used, and the layout section is read into a memory data structure. 

2) Change the base element in a layout section data structure into the logic chip base element 
which can be transmitted into an ERCGA netlist conversion tool and the suiting netlist file from 
the base element of a host EDA system proper. 

3) Determine to which logic chip each component is used using party SHONA. 

4) The netlist file to each logic chip and interconnect chip in a rear riser hardware system is 
outputted using network listing and an interconnected system. 

5) Change each netlist file into a corresponding configuration file by repeating and using an 
ERCGA netlist conversion tool. 

6) Using the configuration file collector which is an easy method, catch the configuration data 
transmitted to the single configuration file of this layout section, and rear riser hardware consists 
of configuration files of each logic and an interconnect chip using this. 

The method for the layout conversion explained here is used for conversion of the combination 
of the logic gate of the input design section, and a flip-flop except for having been careful. The 
base element of the specific purpose is changed using the modification of these methods. These 
modifications are explained in the corresponding section. 

[0059] 2.1 A layout section reader layout section reader constitutes the layout section data 
structure which corresponds while reading an input design section file. 
[0060] 2.1.1 The input design file created by the requirement host EDA system of an input 
design file has the description about base elements and these I/O pins, and the description 
about the network which interconnects with the input/output terminal of the layout section while 
interconnecting two or more pins mutually. The input design file is equipped also with the 
information relevant to the base element and pin like a name, and a network. The input design 
file must serve as a gestalt of a base element so that rear riser layout conversion system can 
read. A "base element" is the gate, a flip-flop, or a fundamental logic element like a memory 
device. It is necessary to change into a configuration base element the configuration of the twist 
high level specified with the base element which a designer can specify by the EDA system in 
front of read-out of a rear riser system. As an example of the base element of the lot permitted 
in the input design section, there are the following Mentor Graplrics Quick Sim base elements. 
This is the easy gate (BUF, INV, AND, OR, NAND, NOR, XOR, XNOR) which has an input terminal 
to : read in a suitable example, and 25 pieces. 

- It is the gate (DEL : delay element; RES : resistor; NULL : open circuit) specially. 

- The nondirectional transmission gate which is a tri-state output (XFER) 

- Storage device (LATCH, a level induction flip-flop or REG, flip-flop by which the clock was 
carried out) 

- Memory device (RAM or ROM) 

[0061] 2.1.2 A layout section data structure layout section reader constitutes a layout section 
data structure, changes a base element into the gestalt suitable for logic chip network listing 
using this, divides a base element into the partition of a logic chip size, and determines how a 
logic chip is interconnected. Moreover, finally a layout section data structure is read to the 
netlist file of each rear riser logic chip. The data structure consists of each base element of the 
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layout section, each pin, and the record of each network. Each record is equipped with the data 
about other entities to a record and links (namely, pointer) according to relation. 

- A "base element" is the gate, a flip-flop, or a basic logic element like a memory device. 

- Each base element is expressed by the base element record.. A base element record has the 
link with other base elements while having the type and data about a base element like an object 
identifier. 

- A base element record is a linked list at a duplex. 

- A pin is input connection of a base element or output connection. 

- The pin of a base element is expressed by a series of pin records which have data concerning 
[ whether the pin name and the pin are reversed and ] pins, such as an output drive of a pin, 
while it adjoins a base element record and is arranged. 

- Each base element has only one output pin, and can make this the pin record of arbitration. 

- A "network" is the set of the pin which interconnected. 

- Each network is expressed by the network record. This network record is equipped with the 
link to other networks while it has data about a network like that object identifier. 

- Prepare a network record into a linked list at a duplex. 

- Prepare the pin of a network into the wrap-around list of a single link. 

- Each pin record also has the link to the network of a pin. 

- Each network record has the link to one pin in a network. 

Drawin g 44 a shows the easy example of a network, and drawing 44 b shows how a network is 
expressed using a layout section data structure. 

[0062] 2.1.3 The methodology layout section reader of a layout section reader aims at 
constituting a correspondence layout section data structure while it reads the layout section 
which should be realized from an input design file. Explanation here is Mentor Graphics. It 
conforms to a layout file. The same is said of others. The layout file has the entry called an 
instance (instance) to each base element in the layout section. The information about the 
specific aspect of the base element attached in the instance in a layout file is the feature. The 
name in the parenthesis of each production process shown below is a name of an actual routine 
used in a suitable example. 

1) As for each instance of the base element of :each layout file which creates the record of a 
base element, and the record of the pin in the data structure in memory over each base element 
in a layout file as follows, the type of :base element reads what it is (get dfi model type). When 
the information about arrangement of this base element that the user specified exists, this is 
obtained from "I chip" property. ; Search a more advanced un-fundamental instance using a 
layout file interface. This instance is equipped with this base element, and investigates a 
property similarly (get dfi 1chip). Each pin of an instance catches the property of the arbitration 
about pins, such as a name of :pin, (get dfipin info). To the following pin the record in a memory 
inside installation meter data structure — this base element and pin — assigning (alloc prim and 
pins) — a base element record is filled. Each pin fills :pin record. (The object identifier number of 
the network where it connected in the layout file is memorized, and the number of the identifier 
of a truck is maintained to max.) To the following pin To the following layout file instance The 
table (net table) of a pointer is assigned to a pin record (pin pointer). An index is attached to the 
pin record to the each network which can be constituted by the object identifier number. It is 
referred to as NULL at first. A table is made according to the above-mentioned maximum 
identifier number. 

2) Link the pin record of each network, and if :each pin record is made into the object identifier 
number of the network where : 'id' was connected in this pin in each following base element 
records in the data structure in :memory cyclically made into a linked list, when net table [id] has 
the non-NULL pin pointer, copy this to the "next pin" link of this pin record. The pin pointer to 
this pin is put into net table [id]. To the following pin To the following base element 

3) Each pin pointer in :net table which creates the network record to each network as follows 
assigns :network record. A network record is connected to the pin which a pin pointer directs 
using a link. By addressing using an object identifier number, the information about a network is 
acquired from a layout file interface (dfi get net, get dfi net info). It directs on :network record 
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about each pin in the wrap-around list of the pin record in this network. To the following pin : 
which closes a wrap-around list — the last pin is made to link to the first pin To the following 
pin pointer A net table memory storage function is canceled. 

4) Internal-memory design-data structure is completed and display all the data about the layout 
section which the latter part of a layout section translation process needs and which should be 
realized. 

[0063] 2.2 Base element converter base element conversion is Mentor Graphics Quick Sim. The 
base element in the layout section data structure from a base element like a base element which 
a host specifies is fitted with an ERCGA netlist conversion tool, and it aims at changing into the 
base element of logic chip assignment sent out into a netlist file. Some of this conversion is 
simple and direct, and it is only replacing only the type and pin name of a base element. Other 
conversion is quite complicated. The specific example of a citation shown below is a thing for a 
suitable example, and is Mentor Graphics. Mentor Graplics Quick Sim which exists in an input 
design file The base element which a host specifies, and the base element which a XilinxLCA 
logic chip specifies are used. When it has many input terminals rather than the gate of the layout 
section is permitted in the gate base element which a logic chip specifies, this gate is replaced in 
the network of the gate which has an equivalent function. Each of this gate circuit network has 
the input terminal of the number of permissions. In order to perform such substitute, the base 
element record and pin record of the gate are removed, and the new base element record of the 
gate and a new pin record, and the network record of the new circuit in a network are linked to 
the pin connected to the gate added and replaced, the pin record of a network, and a network 
record ( drawin g 45 a). When it has the function which the flip-flop of the layout section cannot 
use in the flip-flop base element which a logic chip specifies, a flip-flop is replaced in the 
network of the gate which has an equivalent function. A network is analyzed [ 1st ] first and it 
investigates whether a function is always connected to the network which is not a fixed value. 
For example, when using the base element REG which a host specifies using both the direct 
clear input always connected to the activity network which is not a fixed value, and a direct set 
input, the base element in the layout section data structure in memory is replaced in the 
network of the gate similar to being used for the 747TTL flip-flop logic PERT who functions if 
needed. However, in the case of the AND gate which has one input terminal by which the direct 
set input was connected for example, to the grand network when [ like a grand network ] always 
connecting with the network of logic value zero, a direct clear chisel is actually needed, instead 
it is substituted for a logic chip D flip-flop. S A RAM base element is random access memory 
which has an address input terminal, a bidirection dataport, read-out enabling, and write-in 
enabling. A RAM base element is created in one or more rear riser layout section memory 
modules. Base element conversion software changes S RAM into one or more X RAM base 
elements which match an available layout section memory configuration directly. S A ROM 
(taking out exclusive memory) base element is the same as that of S RAM except for having 
added the file which an enabling input terminal does not exist and includes the contents of the 
ROM. S Change a ROM base element into one or more X ROM base elements which match a 
layout section memory configuration directly. Although X ROM has the read-out enabling input 
terminal, it does not have write-in enabling. The location to the path name of a contents file and 
S ROM of a basis is memorized using each X ROM base element. When it constitutes rear riser 
hardware using this layout section, while a configuration system takes out the contents of X 
ROM using a path name, these are loaded to layout section memory through a host interface. It 
has a separation I/O dataport. S RAM is operated similarly. However, this is Mentor Graphics 
Quick Sim. It does not prepare into a base element. The pin and network of the Original 
Engineering Consult, section show that the initial property, i.e., "inits", was transmitted and some 
initial value is transmitted continuously in a certain case. The continuous initial property which is 
a known value (0 or 1) is observed by the rear riser system, and it is suitable "gland" (namely, 
logic value 0) about a pin or a network. Or it connects with the network of "VCC" (namely, logic 
value 1). Specific Mentor Graphics In a case, the initial property of :, and T, X, R and Z is 
disregarded. Only OSF (=0=0S) or 1SF (=1=1 S) is observed. 

- Make an output pin into a part of gland or VCC network by OSF or 1SF of an output pin of a 
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network, i.e., a network. [ of arbitration ] 

- By OSF or 1SF of an input pin, insulate this pin and connect with a gland or a VCC circuit. 
[0064] The output pin of the Original Engineering Consult, section transmits the drive of various 
strength, and shows the type of the output structure which should be formed by the simulator. A 
rear riser system observes these strength a little in the case of base element conversion. The 
strength of the drive of an output terminal to the time of a high is zero, when it is a low and 
characterizes it as the strength of a drive being strength, an output terminal is identified as an 
open collector, and this is connected [just ] to other same output terminals and registers with 
the gestalt which a logic designer calls "wye yard- and "network ( drawing 45 b). Similarly, the 
strength of the drive to the time of a low is zero, the output terminal whose strength of a drive 
is strength when it is a high is an opening emitter, and it is used for forming "wye yard or ". If it 
finally does not enable, the output pin of a XFER base element does not have a drive, but is 
wired with other XFER output terminals and a register, and forms a "tri-state" network «A 
HREF="/Tokujitu/tjitemdrw.ipdl?N0000=237&N0500=1 EJ\l/;> =?<98 

<8///&N0001=347&N0552=9&N0553=000049" TARGET="tjitemdrw"> drawing 45 c). All such 
structures are recognized by base element conversion system, and as the section of a tri-state 
network explained, it is changed into the logical-circuit network of the sum of the product which 
has an equivalent function. Specific Mentor Graphics In the case: The strength of a -X-State 
drive is disregarded. 

- Although one or more XFER output terminals are connectable with a network, other output 
terminals are not connectable. As an exception, RES (resistor) which has connected the input 
pin to a gland or a VCC network is also connectable. When not enabling XFER, a network value is 
logic value zero, and in not connecting RES connected to VCC, it becomes the logic value 1. 
When enabling many XFER(s) from 1, a result serves as logical OR. 

- 0C / 0E output terminal (SZ/ZS) can drive only the network which can be driven even if it 
uses the same driver. When not driving, 0 C networks become yes, it is disregarded whether RES 
is connected or not and 0E network serves as a low. 

- Remove without an error the base element which has RZ, ZR, RSS, SR, or ZZ output drive. 

- It is SZ or ZS, and SZ&ZS which have [ : /, 1 / i.e., /, / which a fatal error produces according 
to the conditions of the following output circuit networks ] many resistors, XFER and Strong, 
XFER and SZ, XFER and ZS, SZ that does not have the resistor or ZS, and Strong from many 
Strong (strong), Strong and resistors, and 1 . 

[0065] Mentor Graphics A special procedure for changing the base element of the suitable 
example which has a host and XilinxLCA is initial conversion (convert s to x) to the LCA base 
element of the base element which :1 host who is as being shown below (the name of a 
subroutine continues after each header) specifies. The base element which a host specifies is 
above-mentioned Mentor GraphicsQuick Sim. It consists of a set and a name is attached using 
the 'S' prefix. The base element which LCA specifies consists of Xilinx.xnf specification, and a 
name is attached using the 'X' prefix. In :S INV, each base element is replaced with X INV, and 
replaces the name of a pin. S In BUS, replace with X BUS and replace the name of a pin. S In 
the case of RES, replace with X BUF and RR drive and replace the name of a pin. S In the case 
of DEL, combine an IN&OUT network. S In AND, S NAND, S OR, S NOR, S XOR, and S XNOR, 
replace with X AND, X NAND, X OR, X NOR, XXOR, and X XOR, and replace a pin name. (An 
error is made when [ than 25 pins ] more) In S REG, it replaces with X DEF and a pin name is 
replaced. S In LATCH, replace by X DLAT and replace a pin name. S In XFER, leave the pin 
name even behind. S In NULL, delete a pin name. S In RAM or S ROM, leave the pin name even 
behind. To the following base element 

2) Processing of an initial property (get init). Two networks in the layout section data structure 
in memory are special. : That is, they are "gnd" (logic value 0) and "VCC" (logic value 1). Each 
network is this network to a gnd network, and combination and the next network, when a gnd 
network cannot recognize that an initial property is OSF when the initial property of :network is 
OSF and it can recognize to the next network. When a VCC network cannot recognize that an 
initial property is 1SF when the initial property of a network is 1SF and it can recognize to the 
next network, it is this network to a VCC network, and combination and the next network. Each 
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output pin is this network to a gnd network, and combination and the next network, when a gnd 
network cannot recognize that an initial property is OSF when the initial property of :pin is OSF 
and it can recognize to the next network. When a VCC network cannot recognize that an initial 
property is 1SF when the initial property of a pin is 1SF and it can recognize to the next 
network, it is this network to a VCC network, and combination and the next network. To the 
following pin Degree network puts in :pin record during a list. The initial property of :pin is OSF, 
and when this network is not a gnd network, each input pin separates a pin from a network, and 
connects it to a gnd network. The initial property of a pin is 1SF, and when this network is not a 
VCC network, a pin is separated from a network and it connects with a VCC network. To the 
following pin To the next network 

3) Check all output pins, and while removing a base element without affecting the strength [ a 
rear riser system ] of a drive, remove XFER [ DIZEBURU / always / XFER / which enable ]. 
Each base element is to the following pin, when :output pin does not have Drives SS, RR, and SZ 
or ZS. An output pin is separated and removed when the output pin has RZ, ZR, RS, SR, or ZZ. 
When an output pin is S XFER: When EO (enable) pin is always a low, delete a base element. 
When EO pin is always a high, it substitutes for BUF. To the following base element 

4) Sort out illegal multi-output connection, and identify and change wired OR, wired AND, tri- 
state networks, and these drivers (wired- nets). Each network puts in :pin record during a list. A 
XFER output pin, an input pin, and a non-XFER output pin are counted, these pins — Strong 
(strong) — and — REJISUTIBU (resistive) — SZ (open collector) Or it is ZS (opening emitter). 
In the case of the only output pin which does not have drive reinforcement or it has Strong, it is 
to the next network. When connecting one or more registers, it checks having connected all 
registers to either 'VCC (pull-up) or 'ground' (pulldown), and memorizes any they are. Bigger 
Strong than :1 which exits by being an error in the following cases (exit), a bigger register than 1. 
XFER and Strong, XFER and SZ, XFER, and ZS. SZ, or ZS, SZ and ZS which have SZ which does 
not have the register or ZS, and Strong. In the case of 1 Strong and one register, the base 
element which has a REJISUTIBU drive is deleted. In the case of bigger SZ than 1: (open- 
collector wired AND) In the case of register, each output pin checks that an output pin is pull- 
up, and deletes this. In not being a register, while making the drive of this pin ** into Strong, 
constituting X-INV and connecting this input terminal to an output pin, this output terminal is 
connected to a network. To the following pin A network is characterized as a "floating high" tri- 
state network, and interconnect constitutes this using OR/NOR gate. 1 — case [ of many ZS 
(s) ]: (opening emitter wired OR) — each output pin — case [ of register ]: — a pin — pulldown 
****** — things are checked and this is deleted after that. The drive of a pin is made into 
Strong when it is not a register. To the following pin A network is characterized as a "floating 
low" tri-state network, and an interconnector constitutes this network using the OR gate. 0 — 
many XFER(s) and register nothing, or case [ of PURUDAUN ]: (tri-state "a floating low") — 
every — S-XFER — :AND XFER which constitutes 10 EO (or ENA) and AND S-XFER is changed 
into X-AND using XFER10 which constitutes 11. To following S-XFER The register base element 
of arbitration is deleted. A network is characterized as a "floating low" tri-state network, and 
interconnect constitutes this using the OR gate. XFER which constitutes [ many XFER base 
elements and in the case of pull-up ] :NAND10 from 0 in the case of a :(tri-state "floating high") 
1 piece S-XFER base element Using XFER10 which constitutes EO (or ENA) and NAND1 1, S- 
XFER is changed into X-NAND and it is reversed. In the case of the S-XFER base element 
which is many from 1: Each S-XFER is XFER which constitutes :AND10. Using XFER10 which 
constitutes EO (or ENA) and AND1 1, S-XFER is changed into X-AND and it is reversed. A 
register base element is deleted to following S-XER. A network is characterized as a "floating 
high" tri-state network, and interconnect constitutes this using OR/NOR gate. To the next 
network 

5) The gate of the arbitration which has many input pins is replaced rather than it approves in 
the gate base element which LCA specifies using the gate circuit network which has an 
equivalent function. Each of a gate circuit network has the input terminal of the number of 
permissions. Each base element: (wide-gates) It is the case (it is assumed that it is a thing using 
XC3000 logic chip) where there are more the gates and input terminals than 5, and they are 25 
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or less. : the final output gate of the same class is constituted. The output terminal is connected 
to an original output terminal and a copy property. Each of the smaller input gate needed : (using 
AND for AND or NAND original) The gate is assigned. The output terminal of the gate is 
connected to the last gate input terminal. The input terminal of the gate is connected to an 
original input terminal. To the next gate The original wide gate is deleted. To the following base 
element 

6) while checking the function of a flip-flop — constraint of LCA — ****** — arrange like. 
When using XC3000 series, although a flip-flop has a direct clearance, it does not have a direct 
set, therefore does not have both, since all S-DEF has the set and the pin for being clear, if 
there is no flume which has the pin, it is alike, and it does not need to be concerned but it is 
necessary to replace a base element Since XC3000 does not support a latch, it needs to replace 
a latch with an equivalent gate circuit network (flops_for_3K). When :base element of each base 
element is DLAT or DEF: While memorizing each pin, separate. When SD and RD network confirm 
whether to be 'ground' or 'VCC directly or in un-direct through the gate, it finds out whether SD 
and RD are always lows. When each base element is DLAT: Constitute the latch who has a nest 
all over the network of the gate, and has the gate for SD and/or RD only when required. An 
original base element and a pin record are deleted. When each base element is not DLAT but 
DEF: In a low, SD constitutes X-DEF, without using SD, and always connects this. When not a 
low but RD is a low, it uses X-INV for an input terminal and an output terminal, constitutes X- 
DEF, and it connects this, and SD connects RD pin of X-DEF to SD network. When SD always is 
not a low, they are a nest and TTL7474 to the network of six 3-inputs NAND and 2INV(s). DEF 
which has a set and a clearance is constituted similarly. An original base element is deleted. To 
the following base element 

7) Change S-RAM and S-ROM into X-RAM and X-ROM. When :base element of each base 
element is S-RAM or S-ROM: Determine the height (height) (numbers of words) by counting the 
width of face of an address pin (height = power of 2 - a pin count), and ADOREPIN equal to a 
data pin number. The layout section memory configuration in which each use is possible carries 
out division of the :S-RAM/ROM height with layout section memory height, and obtains the line 
count of a required module. The number of trains of a required module is obtained by carrying 
out division of the width of face of S-RAM/ROM by the width of face of layout section memory. 
The total of a module required for this configuration is line credit ****. To the next configuration 
The configuration in which the required number of modules serves as min is chosen. When you 
need many modules rather than a line, it constitutes the base element and network of a decoder 
using the input terminal connected with the output terminal to each modular line in the address 
network of high order. Each line: (only X-RAM) The :2 piece input terminals which constitute the 
AND gate for write-in enabling using two input terminals are the decoder output terminal of this 
line, and S-RAM write-in enabling. : which constitutes the AND gate for line read-out enabling 
using two input terminals — this two input terminal is the decoder output terminal of this line, 
and S-RAM lead enabling. To the following line About each modular line, :each column memorizes 
the configuration while constituting :X-RAM/ROM base element. In X-ROM, the file name, a line 
count, and the number of trains are memorized. About read-out and the write-in enabling pin of 
X-RAM/ROM, it is this line (only X-RAM). It is connection (or this line one case the enabling pin 
of S-RAM connection) to read-out and a write-in enabling pin. It carries out. The address pin of 
X-RAM/ROM is connected more to the address network of low order. The data pin of X- 
RAM/ROM is connected to the data pin of the lot corresponding to this train. To the following 
train To the following line An original S-RAM/ROM base element is deleted. To the following 
base element 

[0066] 2.3 Party SHONARIA riser hardware consists of the hierarchy of a unit and a subunit. 
That is, a board is argument. It is that have a ** chip, a box is equipped with a board, and a rack 
is equipped with a box etc. Each unit has the capacity for interconnect with the logic of a unit 
proper, and other units, the layout section which should be realized is segmented according to 
this hierarchy (namely, sub division — carrying out), and it considers as the multiplex cluster of a 
base element. The box partition of the lot created according to the logic and connection 
capacity of each box is prepared. It divides into such a small partition that it is enough to 
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program each of these partitions to a single logical chip by dividing into the sub partition of a 
board etc. Sequential application of the same division method is carried out at each level of a 
hierarchy. The purpose of division is making the total of holding the number of circuits linked to a 
partition, holding the amount of the logic used for division in the limit of three units, and 4 
partitions, i.e., the total of a unit used, into min under assigning :1 each base element to a box, a 
board, and a logic chip and the interconnect capacity of two units (a box, a board, or logic chip). 
[0067] 2.3.1 the division method — the number of "cut (CUT) networks" (connection of the base 
element in the exterior of a cluster) is min, and the suitable division method explained here is 
based on the process in which the logic base element which interconnected by high density in 
each other is clustered. Each cluster is a partition corresponding to a box, a board, or L chip. 
Said process is Palesko accompanied by considerable amelioration pointed out to below. And 
Akers It is based on the conventional segmentation method (Chet A.Palesko, Lex A.Akers, 
"Logic Partitioning for Minimizing Gate Arrays", IEEE Trans, CAD, NO.2, pp.1 17 -121, and April 
1983). The "Naru (null) cluster" which consists of the base element currently assigned to the 
cluster which is visible from the start in no base elements is prepared. First, a seed (seed) 
cluster is chosen from a NARUKU raster, this is repeated after that, the "advantage" of all 
NARUKU raster base elements is calculated, and each cluster is formed by choosing the base 
element which has the biggest advantage. It becomes a thing suitable for including in a logic 
cluster as the advantage of a base element becomes large. 

[0068] 2.3.2 An advantageous functional division-advantage is based on how the number of the 
cut networks of this cluster changing, when building this base element into a cluster. In order to 
hold a unit below in the maximum interconnect possibility, it is necessary to count the cut 
network total of a cluster. Each network equipped with the pin of a base element has become 
perpendicular, and if the thing incorporating a base element is assumed, it will be classified into 
either a closed circuit network, the network of an "a large number cut" or the network of a 
"single cut." When only one connection is prepared inside a cluster, it is a single cut network, 
and if many connection is prepared inside a cluster from 1, it will become an a large number cut 
network. A closed circuit network says the network where the whole is contained in a cluster. If 
the base element which attached the shadow is moved into a cluster, drawin g 46 shows what 
becomes, while showing a cluster and five base elements connected by three networks S, M, and 
E. If the one number of cut networks of a cluster is made to increase, Network S will turn into a 
single cut network, and if the one number of cut networks is decreased, Network E will turn into 
a closed circuit network. Even if Network M increases and decreases the number of cut 
networks of a cluster, they are cut networks, and for this reason, it is disregarded. [ many ] 
Change of a cluster network is the difference of a single cut network and a closed circuit 
network. Namely, :[change of cluster cut] = [single cut network]-[closed circuit network] 
A desirable advantageous function is determining whether it being optimal choosing which base 
element, in order to define the number of each base element and to include in a cluster. It is 
optimal to choose the base element most firmly connected with the pin of the maximum number. 
This function is Palesko andAkers. It is the first advantageous function about division, namely, : - 
- case [ of [change of cluster cut] >0 ]: — number of pins ][ of a [advantage] =[base element ]/ 
[change of a cluster cut] 

[change of a cluster cut] — case [ of <=0 ]: — [advantage] =[-(change of cluster cut) *100] 
+100+ [the number of pins of a base element] 

When building this base element into a cluster, the number of cluster cuts increases. The more 
there are few cut networks added the more the more it has many pins, the more it excels. When 
the number of cuts of a cluster decreases, it has guaranteed that a bigger advantage than the 
advantage of what kind of base element which the degree of reduction becomes [ advantage ] 
100 times, and 100 is added [ advantage ], and does not decrease a cut is acquired. When the 
cluster cut is decreasing, they are [ cut / carry out and / the increase of a number, or / of a 
pin / connection ] further many focus ********** about a base element. The amelioration used 
by the suitable method is adding the term of the number of pins to the ratio of the number of 
pins / cut change, when a cluster cut increases. This modification can improve initial seed 
selection by choosing the base element which has more pins, when said ratio is equal. By 
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doubling said ratio ten, the number of pins independent twist is also made effective. This is a 
suitable and advantageous function, namely, : — case [ of [change of cluster cut] >0 ]: — 
[advantage ]=([10*(number of pins of base element) ]/[change of cluster cut])+ [the number of 
pins of a base element] 

[change of a cluster cut] — case [ of <=0 ]: — [advantage] =[-(change of cluster cut) *1000] 
+100+ [the number of pins of a base element] 

[0069] 2.3.3 Arrange all base elements in a NARUKU raster at the beginning of the configuration 
of a cluster. A user can arrange a base element beforehand in a specific cluster by adding the 
property which displays L chip to choose, a board, etc. to the input design section. At this time, 
these base elements arranged beforehand play a role of seed arrangement which carries out a 
function to cluster information. By this, a user can change the result of division by collecting 
other base elements which can collect a timing sensing base element or other high priority base 
elements, and are firmly connected to the high priority base element. About each new cluster, 
first the advantage of the base element which is not arranged [ of a new cluster ] is calculated, 
and it records into a base element record. When not preparing arrangement beforehand, the most 
advantageous base element (namely, thing which has the biggest advantage) is chosen as an 
initial seed base element of a cluster. After moving each of the most advantageous base element 
into a cluster, only the incorporated base element and the base element which has a pin in the 
same network calculate an advantage again. Since other base elements are not influenced by 
migration, there is no change in these advantages of a cluster. Therefore, the most advantageous 
new base element is moved into a cluster until a cluster fills. It is dependent on both logic 
capacity and interconnect (namely, cluster cut network) to determine the time of a cluster 
becoming full. When moving a base element into a cluster, the gate number in a cluster always 
increases with a base element. However, a cut network does not necessarily increase with a 
base element. It can decrease. Palesko and Akers Although the base element with which a base 
element does not exceed logic capacity or the limit of interconnect and which has advantages 
fewer than max can be moved into a cluster if it becomes when arriving at the limit of 
interconnect by the method, when exceeding the max of local interconnect, a base element 
cannot be moved into a cluster. The method explained here is improved in the following points, 
namely, : — a marker's (marker) array is prepared. A marker can start to each marker. It moves 
one base element at a time into a cluster. The number of cluster cut networks is checked after 
each migration. When the number of cluster cut networks is below the maximum available 
interconnection function of a unit, migration is recognized as what can interconnect. When the 
limit of the maximum logic capacity is arrived at, the last migration is not recognized to be what 
can interconnect, and migration is not performed until interconnect of the last migration is 
attained. In order to divide a unit (a rack, a box, or board) into a subunit (a box, a board, or L 
chip): Move all the base elements that are not arranged beforehand into a NARUKU raster. Each 
cluster is memorized while it calculates the advantage of reach NARUKU raster base element. 
The number of starting counters is made into zero. [Cluster base element count] In < [the 
maximum logic capacity], a migration counter is incremented. The most advantageous base 
element is moved into a cluster. It records on a migration counter which base element is moved. 
[Cluster cut network] In < [the maximum interconnect capacity], move [migration counter] =O.K. 
is marked. [Cluster cut network] In >= [the maximum interconnect daily dose], it is move 
[migration counter] =NOT. O.K. is marked. The advantage of the network connected to this 
cluster is calculated. To the next repeat move [migration counter] =NOT In O.K., the base 
element recorded on move [a migration counter] is moved outside from a cluster. 
DEKURIMENTO [ a migration counter ]. To the next repeat To the following cluster The process 
of segmentation continues until it arranges all base elements with the sufficient result in a 
cluster, or until all clusters become full, and a process ends it. In order to segment all the layout 
sections of a suitable example, it divides into one cluster for every box of :latch level, i.e., a box. 
Under the present circumstances, :[maximum logic capacity] =[all box and maximum interconnect 
capacity] = [the Y-Z pass for every box] 

************. Each box cluster is divided into one cluster for every segmentation to the board 
of :box level, i.e., a board. Under the present circumstances, :[maximum logic capacity] =[all 
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board and maximum interconnect capacity] = [the X-Y pass for every board] 
************. Jo the following box cluster Each board cluster is divided into one cluster every 
segmentation to L chip of :board level, i.e., L chips. Under the present circumstances, :[maximum 
logic capacity] =[L chip and maximum interconnect capacity] = [the L-X pass for every L chip] 
************ To the following board cluster 

[0070] 2.3.4 Depend for the decision of the limit of the maximum logic capacity of being used for 
the marginal this gentleman method of capacity on the property of the logic chip to be used. 
When using LCA made from Xilinx as a logical chip, these are the logical blocks (CLB) which can 
be constituted. It is made the base. Many the gates and flip-flops can be embodied by each of 
CLB. It depends for the number of CLB(s) on of which grade many the gate and a flip-flop 
function, and a function are prepared, what pin many it has, or how it interconnects. When 
changing the layout section into the gestalt of CLB before division, it considers as the base 
element which had CLB divided, and the limit of logic capacity is based on the number of CLB(s) 
in LCA. When not changing the layout section into the gestalt of CLB before division, the limit of 
logic capacity is based on the number of the gates which should suit LCA as a base element 
divided in the gate. According to the degree of the capacity which the gate consumes, the weight 
of the gate is applied and the result of division is improved. The limit of being used for 
constituting each cluster does not necessarily need to be altogether the same. When changing 
logic and interconnect capacitance characteristics between units, a limit is set up appropriately 
and the cluster of these units is constituted. 

[0071] 2.3.5 By dividing the segmentation process of a rear riser, 3 number box / board / chip 
location to each base element of the layout section are obtained. This location is memorized by 
the base element record of a layout section data structure. By this, each base element of a 
layout section network can be continued and traced in L chip, a board, and a box. The timing of a 
network is evaluated by adding delay through an interconnect crossbar chip and a logical chip 
while tracing the network in a system. In the phase of interconnect, order of the netlist is carried 
out based on the combination total of various box / board / chip base elements which it had all 
over the network. Thus, interconnect guarantees from the most complicated network to the 
least complicated network. Finally, since it has the information to which the base element of a 
network and a network record covers L chip and a crossbar chip, and creates a network clearly, 
it is only necessary to segment a local diagrammatic logic change again and to update a chip 
equipped with the changed network. The layout section can be transformed by this, without 
segmenting the layout section again. 

[0072] 2.4 Network listing, interconnected-system RIARAIZA network listing, and interconnect 
conversion system aim at constituting the netlist file about each logic chip and crossbar chip in 
a rear riser system which are used for constituting rear riser hardware according to an input 
design. That decision which should carry out the netlist of the partial crossbar interconnect how 
is made by synthesis of the following three-step process. 

Stage 1 : A statement is transmitted to the logic chip netlist file about all the logic base elements 
in design-data structure for every base element. 

Stage 2: The statement about the addition gate of the tri-state network completely included in 
the single logic chip is transmitted for every network. 

The netlist of the interconnect of the network which passes along between many logic chips 
from stage 3: is carried out. The statement about all the interconnect buffers of this network in 
all chips and the addition gate of this network in a crossbar chip is sent out for every cut 
network. As a part of this process, it is determined clearly how a network is interconnected. This 
process itself has four stages. 

Stage 3a: Constitute the tree (tree) in which it is shown a passage and how and where a network 
stations a logic chip driver and a receiver for between each crossbar. 

Stage 3b: Evaluate the capacity which interconnects the network of each class of a crossbar 
chip. 

Stage 3c: Choose the optimal group of the crossbar chip which interconnects this network. 
Stage 3d: Carry out the netlist of the interconnect based on selection and the tree structure of 
a group by sending out the statement about a buffer and the addition gate to logic and a 
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crossbar chip netlist file. With this section, the technology used for each stage is explained and 
two detailed examples of circuitry are described to be detailed conventions about perfect 
interconnect and network listing procedure. 

[0073] 2.4.1 the interconnect structure of a simple network and a tri-state network — a simple 
network is a network which has only a single driver. The source L chip which has a driver 
transmits a signal to the crossbar chip which has attained to all receivers toward a hierarchy's 
upper part. A hierarchy goes caudad, the pass for driving a receiver is connected, and all 
receiving L chips are driven. Drawin g 47 shows interconnect of a simple network and, for details, 
explains below. A tri-state network is a network driven by two or more tri-state, the open 
collector, or the opening emitter driver. This is shown as a single network which has two or more 
drivers (output pin) in a layout section data structure. They are the one AND gate and one or 
more receivers (input pin) which change a driver and are obtained between base element 
conversion of each driver. The ''floating low" network which serves as zero when not enabling a 
driver is realized by driving the one or more addition OR gates by the AND gate. The "floating 
high" gate has the reversal data input in the AND gate, and is setting the final addition gate to 
NOR. The same topology and a fundamental method are applied to both cases. While it is general, 
a tri-state network is materialized as the sum of a product using tropism connection and the one 
or more addition OR gates. The pass of a driver is centralized toward Z from an interconnect 
hierarchy's X, and a driver is brought together in the addition OR gate. The highest addition OR- 
gate output of level is made into the true value of a logical-circuit network, i.e., the source. An 
interconnect hierarchy goes caudad, the source is connected and all drivers are driven. As a 
result, some chip pairs (Z-X, X-Y, and/or Y-Z) need two pass. Among those, one pass has 
connected the driver with the addition OR gate, and connects a receiver and an output. Drawin g 
48 shows interconnect of a tri-state network, and, for details, explains below. 
[0074] 2.4.2 Specify the interconnect in a logical chip into a netlist file using the network which 
has the name of a naming proper. These networks should not be confused with the network in a 
layout section data structure. Each layout section network has network of one of the two in a 
logic logic chip netlist file, and uses the same actual network name as having used for the input 
design file for a netlist file. The name generated artificially is attached to the network added to a 
layout section data structure between base element conversion. The network which does not 
exist in a layout section data structure is sent out to a logic chip and a crossbar chip netlist file, 
and interconnect is specified. A logic chip or crossbar chip When using the network between an 
I/O buffer and an I/O pin, the network between the AND gate and the addition gate which is the 
sum of the product of tri-state, and crossbar addition, although all the upper part of 
interconnect and the network along which it passes caudad, and these networks are connected 
with the single network of the layout section, its network in a netlist file is separate. In case an 
interconnect base element is sent out to a netlist file, an actual network name is changed and a 
separate network name is offered to each of these interconnection functions. The following chart 
is listing all the name modification. Only one name is used for every chip level between an I/O 
buffer and its pin. According to the chip in the other end of connection, a number is given to 
these names, and peculiarity is given to them. The name used for every chip level prescribes 
crossbar chip internal connection. [ than 1 time ] [ more ] This is only an example of the naming 
system which such many can constitute. An alphabetic character 'H' is used instead of the 
actual network name in a chart. For example, when calling 'ENABLE' the network which 
interconnected, the network between the input-buffer input terminal received from the logic chip 
6 and its I/O pin is called 'ENABLE-D -6'. 

'N':L chip: When using this L chip as the source of a network, it is a true network value. When 
preparing the driver of one ** in this L chip, it is a tri-state driver. 

X, Y, Z chip: When preparing one Childe (child) driver, it is an input-buffer output pin from Childe. 

When using this chip as the source of a network, it is an output-buffer input pin to Childe. 

All chips: It is an output-buffer input pin to parents. Addition gate output terminal. 

'N_R':L chip: When preparing the source of this network in either, it is a true network value. 

X, Y, Z chip: When this chip is not the source of a network, it is the input pin of Childe's output 

buffer. 
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All chips: The input-buffer output pin from parents. 

' — N_R_c T : — they are X, Y, and an output-buffer output pin to Z chip:Childe. 'c' is Childe's chip 
number here. 

'N_P': The input pin of the input buffer from the chip:parents who are all. 
'N_D': The output pin of the output buffer to the chip:parents who are all. 

' — N_D_c': — X, Y, and the output pin of the output buffer from Z chip:Childe. 'c' is Childe's chip 
number here. 

'N-P': The input pin of the input buffer from all chip parents. 
'N-D': The output pin of the output buffer to all chip parents. 

1 — N-D-c': — the input pin of the input buffer from X, Y, and Z chip tea IRUDO. 
'N_ORJ':L chip: When many drivers are prepared in L chip from 1, it is a tri-state driver. T is 
identifying many of such drivers here. 

X, Y, Z chip: When preparing many Childe drivers from 1, it is an input-buffer output pin from the 
Childe driver. 

All chips: Addition gate input terminal. 

[0075] 2.4.3 Stage 1 : the network listing statement of a logic base element is sent out to the 
logic chip netlist file to all the logic base elements in a layout section data structure for every 
base element. The network which has connected the base element is named and it is made in 
agreement with naming used for a stage 3d [ following ] interconnect buffer. An input pin is 
connected to these original network names when preparing the source of a network into the 
same logical chip. In case this is always truth and drives L chip of a cut network to a closed 
circuit network (network without a cut), it is truth. An input pin is connected to these parent 
receivers' input buffer when not using L chip as the source. An output pin is connected to these 
original network names except for the case where an output pin is connected to the addition 
gate of a logic chip. When connecting an output pin to the addition gate of a logic chip, a specific 
network name is made to change. 

[0076] 2.4.4 Stage 2 : send out the statement about the addition gate of the tri-state network 
included in the network listing completeness of the logic chip addition gate in the single logic 
chip for every network. An input terminal is connected using modification of the network name 
mentioned above. An output terminal drives an original network name. According to whether a 
network is a "floating high", suitable output detection (OR or NOR) is used. 
[0077] 2.4.5 Stage 3 : carry out the netlist of the interconnect of the network (cut network) 
which passes along between many logical chips from the decision and the network listing 1 of cut 
network interconnect. A cut network is respectively processed at once through Stages 3a, 3b, 
and 3c. 

[0078] 2.4.5.1 Stage 3a : constitute a tree data structure [-like at the time of style Seiichi of an 
interconnect tree ], and guide an interconnect process. This temporary tree data structure 
expresses the structure of a network by indicating the requirements for each interconnect to be 
L chip which has a base element to this network, and X, Y and Z chip which materialize 
interconnect. :level which memorizes as follows the data about the interconnect pass which each 
node in each tree level supported the logic or the crossbar chip in a system, had the branch 
connected to the tea IRUDO node of the low order, and has led to the pass of a node and 
parents Chip Interconnect pass root Z chip The nothing 1st level Y chip The 2nd level of Y-Z 
pass X chip The 3rd level of X-Y pass L chip However L chips each included all over the L-X 
pass network may have many base elements to the network, they will be expressed by the node 
of the only individual in a tree. Each node has the following entries. 

Chip number: One L chip of the boards, one board of the boxes, or one box of the racks. Initial 
value is NULL 

D and R count: It is the number of the drivers (D) and receivers (R) which are needed for the 
pass of this node. Initial value is zero. 

D and R pass: (from the inside of some pass numbers which can be used with each L-X, X-Y, or 
Y-Z pass) Using one of pass numbers, a driver goes up a tree from this node, and a receiver 
gets down. Initial value is NULL. 

Top sum: When this node has the addition gate which equips low order with all drivers, recognize 
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it as truth. Using this, the last gate in the sum of the product of multigate is controlled, and, in a 
"floating high", the output reversal is obtained. Initial value is a false. When the network has not 
reached many boxes, the root node (root node) has the 1st level node of NARUENTORI and one 
**. When many networks have not attained to a board, the 1st level node has the 2nd level node 
of NARUENTORI and one **. When the network has not attained to much L chips, a network 
does not have the necessity for interconnect and does not have the tree. According to the 
location of the base element assigned by party SHONA, the network in a layout section data 
structure is operated, and a tree is constituted. When the network has not attained to many 
boxes or boards from 1, the node of the crossbar level which is not needed is made into Naru. 
Thus, while counting the number of the drive output terminal of L chips each, and receiving input 
terminals, it memorizes in L tip node, and the need for interconnect of L chip is checked. In X tip 
nodes each, the number which has the number and receiver of L chip which have the driver is 
counted, and if X chips each do not prepare what kind of interconnect, they learn, and they 
check **. Similarly, in Y chips each, a drive and a receiving X chip are counted and Y chip is 
counted in Z chip. Finally, a tree is analyzed and the point which transmits the true value of the 
network which is the source to a receiver is determined. In the easy network, the source is 
prepared into one L chip. Since crossbar addition is used, the source can also be considered as 
the crossbar chip of a tri-state network. Usually, when the crossbar chip has the receiver 
between tea IRUDO chips, the netlist of the crossbar chip is carried out and true value is 
transmitted from the manager of a youth hostel chip of the twist high level. However, when the 
low-ranking chip has the source from the parent chip in the hierarchy, a parent chip acquires 
true value from a low-ranking chip from the parent chip itself or it. In order to do in this way, a 
crossbar node is scanned, and a receiver count is set to zero when a descendant of a node or a 
node is the source. 

[0079] 2.4.5.2 Stage 3b : since decision Z chips each of the interconnect capacity of each set 
connected the same Y chip in each box and Y chips each have connected the same X chip of 
each board, form a lot with X, Y, and Z chip which interconnected. 64 sets is prepared in the 
suitable example of a rear riser system. The each is equipped with one Z chip, eight Y chips 
which have the Y-Z pass using Z chip prepared all over [ one ] each box, and 64 X chips which 
have the X-Y pass using Y chips each prepared in each one board. This is permitted although 
the pair of each group has the same X chip in this case. The reason is that only the group of one 
** is chosen and it interconnects a network, a group which calls pass a pair of each of the chip 
which interconnected like L chip and X chip — it connects with a wire. The pass in each 
crossbar is listed on a pass table. The L-X pass table has the element relevant to each pass of 
each L-X crossbar in the whole system. A L-X crossbar is prepared in each board in each box, 
and the pass related to L chips each and X chip of a lot is prepared in each crossbar. Thus, the 
L-X pass table has the size of five pieces. That is, they are LX [a box], a [board], [L chip], [X 
chip], and [pass]. Similarly, a X-Y pass table, i.e., XY [a box] and a [board], [Y chip], [pass], and a 
Y-Z pass table, i.e., YZ [a box] and [Z chip], and [pass] are prepared. Each element in a table is 
made into free [ "free / free (free) /" ] or "YUZUDO (used)" in interconnect procedure. A table 
element is used when the input or output I/O pin sent out to the netlist file uses pass. It 
determines by catching the free pass count to each pass which should interconnect the network 
interconnect capacity of each class. The Y-Z pass between Y chip in a box and Z chip is first 
considered to the 1 st. In each box in a network, the number of the free passes in the Y-Z pass 
table about Z chip in this group and Y chip of this box is counted and memorized. The X-Y pass 
between X chip on a board and Y chip in a box is considered to the 2nd. That is, in each board in 
a network, the number of the free passes in the X-Y pass table about Y chip of this box of this 
group and X chip of this board is counted and memorized. The L-X pass between L chip on a 
board and X chip is considered to the 3rd. That is, in each logic chip of a network, the number of 
the free passes under L-X pass about this L chip of this group and X chip of this board is 
counted and memorized. In any points, when enough free passes to complete interconnect do 
not exist, this group is recognized to be failure and this process is advanced to the following 
group. The pass count about each class of a crossbar chip which can attain interconnect with 
each sufficient pass under interconnect, i.e., the result, as a result will be caught. 
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[0080] 2.4.5.3 Stage 3c : since it can interconnect using the group of many selection of a group, 
hold the balance of the pass which chooses and uses one of a group. Development of a perfect 
interconnection function is guaranteed by this. An easy group selecting technic is choosing the 
group all whose pass counts' are maxes. However, this has disregarded local conditions. It is 
desirable to choose the group which has the biggest minimum pass count out of the pass count 
in all level. For example, if 2 sets assumes that it is what has the following pass counts Pass: YZ 
YZ XY XY LX LX LX group A:4 4 4 3 1 3 4 set B:3 3 3 3 3 3 3 set A The maximum total (23 to 
21) Although had, choosing this means adopting the L-X pass from one L chip-X chip pair which 
can be used at the end. Group B is the biggest min (3 to 1). It has and an L chip-X chip pair is 
not closed. The group which has the biggest min is chosen until in association it eliminates one 
min from each class and chooses one group as a result of examination, (in the case of the 1st 
network) One is adopted when the same [ all groups are actually the same, and ]. This is the 
method currently used. Especially consideration is required when adding examination about the 
tri-state network of a lot. It is the pass for the input terminal with which one side is connected 
with the addition gate toward a hierarchy's upper part. Since some chip pairs must have these 
[ which are used for the same network ] two pass, the group chosen in these cases must have 
at least two free passes. Such a case is detected when the tree node (namely, X tip node for L- 
X pass etc.) of pass has D of non zero and R count, and the parents of non NULL. 
[0081] 2.4.5.4 Stage 3d : carry out the netlist of the interconnect by giving selection and the tree 
structure of the network listing group of interconnect, and sending out the statement of a buffer 
and the addition gate to logic and a crossbar chip netlist file. For every level, this is first 
performed about a logic chip and is performed about X, Y, and Z chip after that. Interconnect and 
the directivity of each chip are determined by using the data in a tree. The netlist of each 
connection is carried out by sending out the statement about the buffer and network of 
interconnect to a netlist file. (When a tea IRUDO chip exists) The netlist of the connection 
between a chip and a tea IRUDO chip is carried out first. Each tea IRUDO chip is considered in 
order. When it is shown that the tree is making this chip drive, the netlist of the input buffer is 
carried out using the pin number which has connected the driver of a tea IRUDO chip. When this 
chip has many drivers from one piece, another network name is used for each. Thus, these 
network names are caught by the addition gate by which a netlist is carried out to behind. When 
the tree shows that Childe has received this chip, the netlist of the output buffer is carried out 
using the pin number which has connected the receiver of a tea IRUDO chip. When this chip 
itself is a receiver from those parents, this chip connects a parent receiver using a different 
network name. When this chip is equipped with many drivers from one into that Childe, the 
netlist of the addition gate is carried out and the driver circuit network mentioned above is 
connected. Finally, the netlist of the connection with a parent chip will be carried out (if it 
exists). When the chip or the descendant chip of arbitration is equipped with the driver, while 
adopting the interconnect pass about a driver from the pass table entry about the pair of a chip, 
and the selected group, the netlist of the output buffer is carried out and parents are driven 
through the pass which adopted here. When this chip is a receiver from a manager of a youth 
hostel, pass is chosen from a pass table and the netlist of the input buffer is carried out using 
this pass. 

[0082] 2.4.6 detailed convention: about interconnect and network listing procedure — : which 
prepares four classes about the 1st general convention:network — a simple closed circuit 
networknetwork has one driver, and prepares all base elements into the same L chip. 
A simple cut network: A network has one driver and prepares a base element into much L chips. 
Tri-state closed-circuit network: From one piece, a network has many drivers and prepares all 
base elements into the same L chip. 

Tri-state cut network: From one piece, a network has many drivers and prepares a base element 
into much L chips. : whose 'source' of a network is a chip which transmits the actual logical 
value — in a simple network, the source is an L chip which has the driver. In a tri-state network, 
the source is a chip which has the top MOSUTO (top-most) addition gate. In order to determine 
this, :network is scanned, and it investigates where the output pin is arranged. When all output 
pins exist on the same L chip, this L chip is the source. When all output pins exist on the same 
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board in a case of other than [ this ], X chip on this board is the source. When all output pins 
exist all over the same box in a case of other than [ this ], Y chip in this box is the source. In 
other than the above, Z chip is the source. The index number of an output pin begins from the 
pin which it shows which output pin in the wrap-around list of the pin in the network it is, and a 
network record shows, and it counts it one [ at a time ] from zero. 

Stage 1: Send out all the base elements in a layout section data structure. L chips each in a 
layout section data structure open the netlist file of this L chip, when not opened by the netlist 
file of :L chip. Each base element of this L chip sends out :base element header statement to a 
file. Each pin of this base element: (using the object identifier of the network for obtaining a 
name from an input-design file) Obtain the connected name of a network. And 'N' It calls. 
In the case of an input pin: It is a network 'N' when this L chip has the source of a network. The 
statement about the connected input pin is sent out. It is a network 'N_R' when that is not right. 
The input pin statement which can be set is sent out. 

In the case of an output pin: Obtain the index number of this output pin and call 'p'. In the case 
of a simple network, directions are taken out to the pin of a network 'N\ In the case of a tri- 
state closed circuit network, directions are taken out to the pin of a network 'N_OR_p'. 
In the case of a tri-state cut network: It is a network 'N' when this is the output of one ** about 
this network of this L chip. Directions are taken out to a pin. When it is not a **** ** output, 
directions are taken out to the pin of a network 'N-OR-p'. To the following pin To the following 
base element To the following L chip 

stage 2: — : which takes out directions to all the closed circuit network addition gates — each 
tri-state closed circuit network obtains the name of this network called : 'N'. This is opened 
when not opened by the netlist file of this L chip. It counts how many output terminals exist in 
the network called 'i'. : which sends out the statement about T input gate — when this network 
is a 'floating high', it is NOR, and in other than this, it is OR and has the input terminal connected 
to the network 'N_ORJ' (all j of zero to i-1), and the output terminal connected to 'N'. To the 
next network 

: which takes out directions to all the cut network addition gates while taking out directions to a 
Stage 3:cut network and the buffer which interconnects — all the elements of all interconnect 
pass tables are made "free". Each cut network (simple or tri-state) chooses the first biggest 
network within the limits of this sequence while it chooses a cut network in order of hierarchy 
and chooses the 1 st box network etc. 

stage 3A: — each base element of the configuration network of a tree — : — 1 is added when 
the tree node is not prepared in the box of this base element. 1 is added when the tree node is 
not prepared in the board of the base element in this box. 1 is added when the tree node is not 
prepared in L chip of this base element on this board in this box. When network connection of 
this base element is an output pin (namely, dry BIINGU (driving)), D count of the node of this L 
chip is incremented. In a case of other than [ the above ], when this L chip is not the source of 
this network, R count of the node of this L chip is incremented. To the following base element If 
only X tip node of one ** is prepared in case a tree expresses all the base elements of this 
network, Y tip node will be set to NULL (That is, the network exists on a board.) 
When only **** ** Y tip node exists, Z tip node is set to NULL. (A network exists all over a box.) 

each non-NULL crossbar level — setting — first — X chip, an after that Y chip, and after that Z 
chip: — each node in this level — :D= [the number of the tea IRUDO nodes whose D counts are 
not zero] 

R= [the number of the tea IRUDO nodes whose R counts are not zero] 

This node is set to R= 0 when using this node or descendant as the source of this network. 
When using this node as the source and making a network into tri-state, a that "top sum (top 
sum)" flag is set truly. To the following node To the following level 

Stage 3B: Decision each class of the interconnect capacity of each class catches the pass 
count of each pass which should interconnect, and determines the interconnect capacity. 
: which assigns storage of the pass count of this group — Y-Z pass count: — allocation X-Y 
pass count [ of each box ]: — allocation L-X pass count [ of each board ]: — : when preparing 
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only the box of an individual all over this network uniquely [ of L chips each / allocation ] — the 
Naru (it is not zero) Y-Z pass count of this box is left as it is. When that is not right, reach box 
counts the number of the free passes in :pass array. 
YZ [this box], [this group], [pass] 

The tree node of this box has the parents of non NULL, and when it is D> 0 and R> 0, the pass 
of this box is "double." That is, it has both the driver and the receiver. When there are few free 
passes than 2, this group cannot connect this network. When it is except the above, and when 
pass does not exist, this group cannot connect this network. When this group is not connectable, 
this is made unusable and it advances to the following group. When it can connect, a total is 
saved as a Y-Z pass count of this box. When only the only board is prepared in this network,: (Y- 
Z interconnect is not needed) Leave the Naru (it is not zero) X-Y pass count of this board as it 
is. When two or more boards are prepared: Each board counts the number of the free passes 
in :pass array. XY [this box], [this board], [this set], and [pass] This pass is "double", and when 
there is less pass than 2, or when pass is not prepared, this group cannot connect this network. 
This group is made unusable and it progresses to the following group. When it is not the above: 
Save a total as a X-Y pass count of this board. L chips each count the number of the free 
passes in :pass array. LX [this box], [this board], [this L chip], [this group], and [pass] — : to 
which this pass is "double", and this group cannot connect this network when there is less pass 
than 2, or when pass is not prepared — this group is made unusable and it progresses to the 
following group. In not being the above, it saves a total as a L-X pass count of this L chip. To 
the next L chip of this board To the next board of this box the next box — the following group - 
- stage 3C: — selection [ of a network ]: — each class which can connect a network — : — the 
minimum pass count is found out out of all the pass counts of this group. To the following group 
The greatest thing is found out out of these minimum pass counts. All the groups that have a 
pass count fewer than the greatest minimum pass count are removed after examination. This 
network cannot be interconnected when a group does not exist. When only a lot remains, the 
group of this network is chosen. When two or more groups remain, the following largest min is 
found out out of all the minimum pass counts. All the groups of a pass count smaller than this 
are removed after examination. This is repeated until a lot remains, or until the pass count of all 
the groups that remain becomes the same. One of the arbitration of the groups in which this 
network remains is chosen. Storage of all the pass counts of all groups is canceled, 
stage 3D: — in order to obtain or secure the convention:driver (or receiver) pass of procedure 
used below with the netlist of interconnect — :1 — pass is chosen from the chip number of the 
free element in the pass table of this level, and this node, and the chip number of a manager of a 
youth hostel node. 

2) Mark the table element of the used pass. 

3) Memorize which pass was used as a bus number in the driver (or receiver) pass number entry 
of this node. In order to derive an I/O pin number, the identity of the chip of this node and the 
chip (in or the case chip of a parent node) of a tea IRUDO node is checked from :12 piece the 
chip number and group number of a node. By this, the specific pass (for example, pass like L4- 
X5 or Board3-Y7) included is identified. 

2) A pass number recalls that one pass in some pass which has connected the pair of a chip is 
shown. A chip, pass, and a pass number are given and the pin number which has connected this 
pass is read from the index table which has I/O pin number information. Using pass, in order to 
take out directions to a buffer (I/O), :1 pass number is obtained from this node. Or when tea 
IRUDOPASU is specified, a pass number is obtained from the tea IRUDO node. The driver or the 
receiver pass number was directed, and is made and obtained. 

2) Obtain the I/O pin number of this buffer using a pass number. 

3) Send out a base element statement to the netlist file of this node chip according to whether it 
is an input buffer or it is an output buffer. Under the present circumstances, while using an I/O 
network name so that it may be directed, the pin number obtained to that I/O pin is used. 

The name of this network called netlist procedure: 'N' of interconnect is obtained, the [ of each 
non-NULL level ] — 1 L chip and after that, each node in this level [ in / the whole :tree / on X 
chip, Y chip, and Z chip and ] opens the netlist file about the chip of this node, when preparation 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgLejje 



2004/01/28 



49/64 ^— v 



of is not done. When level is X, Y, or Z: Each tea IRUDO node of the low order of this node 
sets .counter 7 to zero. : (Childe is a driver) when it is D> 0 of Childe — the case where it is D= 
1 of this node — :'N_D_c — ' — from — directions are taken out to 'N' at an input buffer. ('c' is 
the number of a tea IRUDO node here.) The Childe driver pass is used in this case. When it is D> 
1 of this node, directions are taken out from : 'N_D_c' to *N_OR_i' to an input buffer. Under the 
present circumstances, Childe's dry pass is used and T is incremented. When it is R> 0 of Childe: 
(Childe is a receiver) Take out directions from case [ of D> 0 of this node, and R= 0 of this 
node ]: 'N' to 'N_R_c' at an output buffer. Under the present circumstances, the receiver pass of 
an infant seat is used. When that is not right, directions are taken out from : 'N_R' to 'N_R_c' at 
an output buffer. Under the present circumstances, Childe's receiver pass is used. To the 
following tea IRUDO node : which takes out directions to :(node has the addition gate) V input 
gate when it is D> 1 of this node — it is NOR, when this network is a 'floating high' and the 'top 
sum' flag of this node is truth. It is OR when that is not right. Under the present circumstances, 
it has the input terminal connected to '(as opposed to all j of zero to i-1) N_OR j', and the output 
terminal connected to 'N\ When it is D> 0 of this node and this node has non NULL parents: (a 
node is a driver) While securing driver pass, receive. Directions are taken out from 'N' to 'N_D' at 
an output buffer. Under the present circumstances, driver pass is used. When it is R> 0 of this 
node: (a node is a receiver) While obtaining and securing receiver pass, receive. Directions are 
taken out from 'N_P' to 'N_R' to an input buffer. Under the present circumstances, reception pass 
is used. To the next node of this level To the following level To the next cut network All opening 
netlist files are closed. 

[0083] 2.4.7 Network drawin g 47 [ of two examples ] a shows the original input design section of 
a simple network called 'BX'. This was equipped with one driver and three receivers, and has 
attained to two logic chips on one board in the same box, and one logic chip on the board of 
another side. The interconnect tree constituted by stage 3a of this network is shown in drawin g 
47 b. It must be cautious of how each logic chip, the node to each board, and the node to a box 
are prepared. The logic tip node supports the specific logic chip. The board node supports X chip 
on each board, and the box node supports Y chip. Z chip is unnecessary in this network. It is 
dependent on which group Y chip [ which X and ] are used chooses correctly, and this is not 
shown in the tree. The value of D and R is shown for every node. Even if a node is a receiver, it 
is cautious of L0 being D= 0. A node is a source node of this network and that reason is that it is 
not necessary to receive a value from a source node unlike other nodes. In the node of a board 
2, initial value is 1 and the R count counts the receiver of L4. Since the source is a descendant, 
it is shown that R count was set to zero. The sent-out network name is shown using these 
networks. The structure of actual interconnect describes how the structure of a tree, D of each 
node, and R count are expressed. Drawin g 48 a shows the original input design section of the tri- 
state network called 'EX'. This is equipped with six receivers which have attained to four L chips 
on three boards in three tri-state drivers which have attained to two logic chips on one board in 
the same box, and one logic chip on the board of another side, and two boxes. The interconnect 
tree constituted by stage 3a of this network is shown in drawin g 48 b. Since this network has 
reached the box, it uses Z level crossbar. Since it has two tri-state drivers, it must be cautious 
of the node of a board 2 being D= 2. X chip is equipped with the addition gate and catches the 
term from L chip of a board 2. The same is said of the node of the box 2 which is the source of 
a network, and let this be "top sum." This Y chip is equipped with the top MOSUTO addition 
gate, and catches the term from boards 2 and 3. The node and its Z manager of a youth hostel 
node of a box 2 are equipped with the source, and make these R counts zero. It is indicated to 
drawin g 49 how these are interconnected to be the actual gate and the actual buffer which are 
sent out to the netlist file about each logic chip and a crossbar chip. It must be careful of how 
each tri-state driver is changed into the AND gate with layout conversion. These outputs are 
caught by X and the addition gate of Y level. A reception input is transmitted from Y chip of the 
"top sum" node 2, i.e., a box. The receiver of a box 2 drives with the pass connected to 
interconnect. The receiver of a box 6 drives through Z level crossbar chip. 

[0084] 3 Application 3.1 of a rear riser system A rear riser logic simulation system logic simulator 
is a system realized by hardware or software. This system outputs a stimulus of a lot while 
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receiving the direction of the stimulus to an input design and the layout section of a lot, and the 
stimulus during a certain period. It predicts realizing the actual input design section and 
generating the same predetermined stimulus by this stimulus. A stimulus and a response transmit 
the logic condition of a specific layout network to specific time amount. It is an important 
property that a simulator user supplies only description of the layout section with the gestalt of 
an input design file, and while changing the layout section for a short period of time, a stimulus 
can be again given to this. The operation of the current SOSUTO wear logic simulator layout 
section uses the computer software program, and performs the sequential algorithm which 
predicts the operation of the layout section ("An Introduction to Degital Simulation", Mentor 
Graphics Corp., Beaverton, Oregon, 1989). Either the code algorithm by which the event drive 
was carried out, or the compiled code algorithm is used as known well. It is constituting the 
hardware which performs the code algorithm as being used for a software simulator with the 
same operation of the current hardware logic simulator layout section by which the event drive 
was carried out, or the compiled code sequential algorithm. By realizing development and/or 
special algorithm operation for the parallel processing of an algorithm directly, hardware can 
obtain the profits by the activation. This is impossible in the computer activation software of the 
general purpose. A current hardware logic simulator operates by performing the sequential 
algorithm which predicts the response of the input design section. A new means to constitute a 
logic simulator is based on the rear riser system. A rear riser logic simulator system receives an 
input design, and changes this into the logic of rear riser hardware, and the configuration of an 
interconnect chip. Under the present circumstances, rear riser layout conversion system is used. 
A rear riser logic simulator system receives the stimulus to the layout section of a lot, and the 
direction which a certain period simulates, gives a stimulus to the layout section realized through 
vector memory, and catches the response of the lot from the layout section realized through 
vector memory. The response supports generating the same predetermined stimulus by actually 
realizing the input design section. The reason is that it is made to correspond to said stimulus 
and hardware actually realizes the layout section. A rear riser logic simulator realizes the actual 
layout section, and this differs from all the present logic simulation systems in the point of opting 
for the response to a stimulus of the layout section, although all the current logic simulation 
systems perform the sequential algorithm which predicts the response to a stimulus of the 
layout section. The main advantages are quick rather than a sequential algorithm can predict a 
response, with various speed, I hear that the realized layout section generates a response, and it 
has them. The rear riser logic simulation system consists of rear (it already explained) riser 
layout conversion system, a logic simulator stimulus and a response transmission system, a rear 
riser hardware system and a host computer, and the logic simulator that operates a kernel 
conjointly ( drawing 50 ). 

[0085] 3.1.1 While changing the system of ************** 0 f a | og j c simulation stimulus and a 
response into the binary file containing the stimulus data which can load the stimulus event input 
file which the user created to direct vector memory, a user changes a response into the 
response event output file in which read-out is possible from the file which has binary response 
data read from vector memory. The stimulus and the response event consist of a network name, 
time amount, and the status value of a new network. Conversion is the conversion between a 
network name and a vector memory bit, and conversion between the 'real time' of a simulation, 
and a vector memory location. Time amount conversion is reported as what generated the 
response event in this vector memory location at this time of day while inscribing each specific 
time amount which has a stimulus event on a vector memory location. In the suitable example, 
the stimulus input event file and the responded-output event file are made into Mentor Graphics 
Logfiles ("Quick Sim Family Reference Manual", MentorGraphics Corp., Beaverton, Oregon, 
1989). This is a text file including a series of time of day, network names, and new network 
status value. With the batch simulation interface tool in an EDA system, while creating a stimulus 
input event file, a responded-output event file is interpreted. At a suitable example, it is Mentor 
Graphics about this tool. It considers as a RSIM tool. Here, all base elements are assumed to be 
what is simulated for zero delay so that this section may explain later. In order to change a 
stimulus event input file into a stimulus binary file, :1 stimulus input event file is read. While 
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carrying out order of the stimulus event according to the passage of time, it is determined how 
many different time of day have an event. 

2) Read the correspondence table to each vector memory in this layout section that layout 
conversion system outputs. 

3) Each vector memory location supports the time of day which has one or more stimulus 
events. When sufficient vector memory location does not exist in each different stimulus event 
time of day, steps 5 and 6 are repeated as required, and sufficient stimulus binary file for such all 
time of day is outputted to it. This file has the stimulus which suits memory respectively. 

4) Assign storage of a vector array "VO", "V1", etc., etc. The each is in agreement with the 
number of a location, and network width of face, and the vector memory used for the layout 
section simulated is used. Storage of the time array "T" which has the same length as a vector 
array is assigned. "Last vector" A buffer "BO", "B1", etc. are assigned. To each vector memory, 
this buffer is the same width of face as that network respectively, and initializes these to zero. 

5) Set a vector array index counter V to zero. In the 1 st earliest time of day, vector memory YT 
and vector memory bit BOJISHON T of this network are set up among each time of day which 
has one or more stimulus events. Under the present circumstances, the correspondence table 
entry of the network of this event is used. About the new value over this event, it is Vn [v]. It 
writes in Bit i and the Bn bit i. To the following event VO [v] and V1 [v] etc. — each of the 
contents is written in BO and B1 grade. This time of day in T [v] is memorized, v is incremented. 
To the next time of day which has a stimulus event 

6) Write the vector array VO, V1 grade, the time array T, and a cycle count V in a stimulus 
binary file. In order to change a response binary file into a response event output file, :1 vector 
array VO, V1 grade, the time array T, and a cycle count V are read from a response binary file. 
Each vector memory location is in agreement with the time of day which has one or more 
stimulus events. To respectively different stimulus event time of day, when a vector memory 
location is not enough, a repeat and all response binary files are read into these arrays as 
required in steps 1-4. 

2) Read the correspondence table to each vector memory in this layout section which layout 
section conversion system outputs. 

3) A "last vector" buffer "BO", "B1", etc. are assigned. To each vector memory, this has the 
same width of face as the network respectively, and initializes this to zero. 

4) Set a vector array index counter V to zero. Each location in a vector array: Compare V1 [v] 
with B1 for VO [v] as compared with BO. The differences of the bit of Vn [v], and Bn: Arrange 
the network name corresponding to the vector memory and the vector memory bit position of 
this bit. Under the present circumstances, the correspondence table to this memory is used. A 
new response event is written in an output file. Under the present circumstances, the value of a 
network name and a new bit and time-of-day T [v] are used. Each of the contents, such as VO 
[v] and V1 [v], is written in the following event at BO and B1 grade, v is incremented. To the next 
location 

[0086] 3.1.2 A logic simulation operating kernel operating kernel constitutes the rear riser system 
of the layout section simulated, and it catches a response while it gives a stimulus. A host 
computer performs this. It controls a clock generation machine and a reset generator through a 
host interface while an operating kernel constitutes a logic chip and an interconnect chip, and 
reads vector memory and layout memory and writes them in, as explained to each section. In 
order to perform a simulation, while reading the configuration file of :1 layout section, as the 
section of a configuration explained, all rear riser logic chips and interconnect chips are 
constituted using this. While reading preliminary-design memory data from a file, this is written in 
layout section memory. 

2) Read a stimulus binary file. The contents of the vector array are memorized in corresponding 
vector memory through a host interface. 

3) Clear the contents of all the vector memory in a vector memory module. A layout section 
reset generator is period-ized and the layout section realized is initialized. 

4) The clock generation machine of the ECLK network of the V period is enabled. By this, 
vector memory can send out these stimulus data, and while operating the layout section realized 
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according to this stimulus, vector memory catches response data. This is explained in the 
section of a stimulus/response. 

5) While reading the contents of vector memory, memorize these to a response binary file with a 
time array "T" and a cycle count "v." 

6) Since the capacity of vector memory is inadequate, when preparing many stimulus binary files 
from 1, repeat steps 2-5 for every file. 

7) Save the layout memory content in the file for a user trial. 

[0087] 3.1.3 Using the use rear riser logic simulator of a rear riser logic simulation system, in 
order to simulate the input design section, by marking the network for catching the network 
which should be stimulated, and this response using the property which shows :1 vector memory 
connection, use the layout creation tool of an EDA system and prepare the input design section. 
If required, a preliminary-design section memory data file will be prepared. A stimulus event input 
file is prepared using the batch simulation interface tool of an EDA system. 

2) Change the input design section using rear riser layout conversion system, and output a 
configuration file and the table file corresponding to a vector memory circuit network. 

3) Make a stimulus and response conversion system run, and change a stimulus event input file 
into a stimulus binary file. 

4) While making an operating kernel run and performing a simulation, output a response binary 
file. 

5) Make a stimulus and response conversion system run, and change a response binary file into a 
response event output file. 

6) Translate a response event output file using the batch simulation interface tool of an EDA 
system. 

7) The input design section, a preliminary-design section memory file, and/or a stimulus event 
input file are changed so that it may be shown by the result of a simulation, and if required, steps 
2-6 will be repeated. In the modification of the conversational mode of a rear riser logic 
simulation system, the sampler is used to the response using SUTIMYURETA to the stimulus. A 
configuration and operation are the same except for the following. That is, a stimulus and 
response conversion system are communicating with the direct operating kernel using the 
conversational mode SHIMYURESHONINTAFE stool operating kernel which uses an interactive- 
simulation interface tool instead of a batch simulation interface tool, is carrying out direct 
communication to a stimulus and response conversion system instead of minding a file, and 
operates to coincidence instead of minding a file. Each time step which has an event is created 
for the edge detection type simulator instead of a vector memory location. 

[0088] 3.1.4 In the implementation rear riser system of three or more logic states, two logic 
conditions are realized, a low logic condition (L), i.e., a false, practical :high logic condition (H), 
i.e., truth, which is things, and it realizes by realizing each network directly in the input design 
section using the single signal of a rear riser system. In logic simulation environment, to express 
the condition of three or more logic signals occasionally is desired. For example, the 3rd logic 
variable or ambiguous logic condition which is not initialized using a condition and "strange (X)" 
is expressed. A high impedance condition (Z) is useful to realizing the bus of wire association like 
a tri-state bus. In some examples of a rear riser system, a high impedance condition is directly 
realizable. For example, the layout section is realized by the tri-state bus of a rear riser system 
as long as it has the capacity for a logic chip and required interconnect of arbitration to 
constitute a tri-state bus function, when a tri-state network is needed for the layout section. 
The number in the condition that the logic condition of arbitration is instead realized by encoding 
one network as follows to two or more signals and that it should carry out implementation is 
determined. The minimum binary number of bits needed for encoding all conditions individually is 
determined, and this is called 'n'. The actual binary logic signal of the n' individual realizes the 
network in the layout section. For example, when you need three conditions (H, L, X), it realizes 
the single layout network in a rear riser system using two actual binary signals. This conversion 
is performed between base element conversion stages, these new binary signals are inputted 
into a layout section data structure, and the Original Engineering Consult, network is replaced. 
Furthermore, the logical-circuit network which operate according to a condition logic function 
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realizes the logic base element in the layout section. For example, when using three conditions 
(an H= high logic condition, an L= low logic condition, X= strangeness), 2 input AND gate in the 
layout section is realized according to the logical circuit which operates according to a tri-state 
AND function ( drawin g 51 a). When setting one of input terminals to X and setting for an input 
terminal not to exist to L a logic function operates like a tri-state simulator using X condition 
produced in an output terminal ( drawin g 51 b). This network has two 2-bit input terminals and 
one 2-bit output terminal ( drawin g 51 c). This technology of realizing a multi-state can be used 
for a part of whole input design section or layout section so that it may be needed for layout 
analysis. The network simulated in the state of [ pieces / two ] many is carried out in this way, it 
creates in an input design file, and a layout section reader creates the network of a large number 
to an above-mentioned alternate circuit network and an above-mentioned base element paying 
attention to this in a layout section data structure. [ as opposed to a base element in a base 
element converter ] When the logic base element has mixing with network connection of two 
conditions, and the network of three or more conditions, it uses the logical-circuit network which 
operates according to the conditions of a network. If that is not right, it will become the 
simulation actuation mentioned above. 

[0089] 3.1.5 Make the time delay at the time of a signal passing a logic element from the 
expression current logic simulator of the delay of a rear riser by various methods. Since the logic 
in the logic chip of a rear riser is actual hardware, the delay property cannot be specified 
correctly completely and cannot create logic delay directly, the special method in the simulator 
which performs a program is used for logic delay — and/or, it creates between layout translation 
processes by inserting the special logic function which forms delay. Delay can be formed as zero 
delay, unit delay, or real delay during the simulation to realize. This selection is accomplished by 
the user and specifies this as a rear riser logic simulator system. 

[0090] 3.1.5.1 Without forming real-time delay, zero delay zero delay processes delay as zero, 
and means performing a simulation. For example, when a stimulus event arises in the input 
terminal connected with the output terminal only through joint logic at time of day T, the 
response event of this output terminal is reported as what is produced at time of day f t\ For 
zero delay, layout section conversion system does not insert a special logic function. Like the 
above, a simulation is performed according to the method explained in the MEINRIA riser logic 
simulation system. 

[0091] 3.1.5.2 It will become complicated if the delay dependence function of arbitration is 
prepared in the delay dependence functional-design section. It does not result even here in a 
zero delay timing model. Like a closed loop function, i.e., the crossing KAPURUDO gate, when 
preparing asynchronous feedback, storage is formed unconditionally. It depends for the memory 
storage function on relative delay. A delay dependence function will become the thing of other 
gestalten, if delay is used for an open loop function. There is the IKUSUKURUSHIBU OR gate 
which has the delay element connected with the input terminal as this example ( drawing 52 a). 
The output of the IKUSUKURUSHIBU OR gate is a high in the time amount needed for a signal 
spreading through a delay element. Change of the signal supplied to this network outputs a pulse 
to an output terminal ( drawin g 52 b). Since actual rear riser logic delay is not zero, when the 
direct control of this cannot be carried out, in the case of many closed loops and some open 
loops like the crossing KAPURUDO gate, a delay dependence function operates correctly. 
However, a user demands to operate so that the layout section realized certainly may mean. A 
current timing tool for analysis detects automatically a header and the action for which it 
depends on open loop delay while reporting for the moment of asynchronous feedback. If a user 
needs rear riser layout conversion system, it will perform timing analysis by using a timing tool 
for analysis. In the example of suitable implementation, a Mentor Graphics Quick Path timing tool 
for analysis is used ("Quick Path User's Manual", Mentor Graphics Corp., Beaverton, Oregon, 
1989). 

1) As a part of layout translation process, an ERCGA netlist conversion tool outputs evaluation 
of internal interconnect and logic delay. These are sent out to a report file. 

2) Input data into read-out and a layout section data structure from a report file after changing 
all netlists. Under the present circumstances, each delay evaluation relevant to a base element 
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or a network is used. 

3) Write a layout section data structure in a layout file. 

4) Apply a timing tool for analysis to a layout file. Change to which the arbitration detected by 
the timing analyzer may happen is reported to a user. A user evaluates an input design file 
appropriately and corrects it. 

[0092] 3.1.5.3 With unit delay unit DIREIMODERU, form so that each logic base element may 
have the delay of one unit (unit). Using a delay dependency, such formation is sometimes used 
for the layout section, and right actuation is guaranteed. By applying a suitable property to the 
base element in an input design file, a user specifies a zero delay base element and the 
compounded unit delay base element. Automatically, a flip-flop is formed in the output terminal 
of each unit delay logic element, and unit delay is formed. These flip-flops are connected to a 
common clock, and this common clock accomplishes 1 time of a period for every unit time 
amount of a simulation with the 2nd clock generation vessel. These flip-flops and a 'timer clock' 
network are added to design-data structure according to a base element translation process. 
There is a flip-flop created using the crossing KAPURUDO gate as an example of the logic 
layout network simulated using unit delay ( drawin g 53 a). In the output terminal, a unit delay flip- 
flop is formed and each gate is constituted ( drawin g 53 b). The final operation which gives a 
continuous timer clock and a continuous input signal is the operation of a flip-flop of having the 
unit delay gate ( drawin g 53 c). Although the rear riser logic simulator for a unit delay simulation 
is accompanied by the following modification, it operates using the same method as zero delay. 

- A user directs whether the time amount of which about is equivalent to one unit. 

- Restrict a stimulus and the count of a response to the multiple 'M' of the time basis specified 
by a user. 

- Each vector memory location is unrelated to whether support M time basis and the stimulus 
event at this time exists. 

- A stimulus and response conversion system create a map between an event and a vector 
memory location according to these correspondence relation using such specifications. 

- Finally the time of day which does not have the stimulus event is expressed by the vector 
memory location which has the same contents as a pre- location. 

- An operating kernel sets the frequency of a 'timer clock' clock generation machine by M times 
the frequency of ECLK, and directs to operate, while taking a synchronization mutually. A 
stimulus and response of one ECLK, therefore a lot exist every M time bases between operation. 

[0093] 3.1.5.4 Realize real delay real delay, i.e., the delay by various time bases, using the 
specific hardware configuration in a logic chip. This hardware configuration is automatically 
inserted in the layout section data structure of each real delay logic element during layout 
conversion. A serial shift register is constituted in :each logic base element output terminal and 
serial which have some technology in this. The number of the delay units for which it is needed 
at each case is made to correspond, and the length is constituted. The clock of all the shift 
registers is carried out in common 'a timer clock' so that 1 time of a period may be made to 
each time basis. Thus, a shift register acts as 'n' unit (unit) real delay, 'n' is the length of a 
register here (according to the value in drawing 54 a and a delay register, chosen through a 
multiplexer). In instead of, a finite-state machine (FSM) and the counter which has the storage 
to one or more starting counts (starting count) are constituted at each logic base element 
output terminal and a serial ( drawin g 54 b). FSM detects conversion of a logic base element 
output state. In conversion of each condition, a counter is loaded by FSM using a suitable 
starting count for the state transformation (a rise (rising) or descent (falling)) of the generated 
specific class. All counters are period-ized in common 'a timer clock' so that 1 time of a period 
may be accomplished for every time basis. When a count becomes zero, FSM spreads output 
state conversion to the output by which delay was carried out to delivery and its connected 
input terminal (refer to drawin g 54 c). 

[0094] 3.1.6 The transmission rear riser logic simulator system of the condition to other 
simulators [ simulator / rear riser ] has the advantage of being very high-speed, and, for this 
reason, can process it by many various test cycles rather than software or the simulator by 
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other event drives. This system cannot display delay and the item relevant to other time amount, 
and also has the disadvantageous point that no nodes in the layout section can be supervised. 
Although the software simulator by the event drive of common use is quite a low speed, it has 
the advantage that access to all the network nodes for an expression, stimulus, and monitor of 
an item can be performed. However, since the software simulator by the event drive of common 
use is very a low speed, sending to the condition of having made the mistake in what 1 million or 
what 1 billion periods separating does not produce the simulated layout section from an initial 
state in fact. It turns out that the condition of having mistaken cannot actually happen. When it 
constitutes a rear riser system using the logic (it is (like Xilinx LCA)) chip which can read the 
value of an initial state, i.e., an internal flip-flop, and a logic gate output, the simulation realized is 
stopped and the condition of the whole layout section is read. By combining a rear riser logic 
simulator and other simulators, the condition (namely, value of all the internal storage in the 
layout section) of the simulated layout section is transmitted to another side from one side. :1 
[ under the present circumstances, ] according to the following methods — the same layout 
section is loaded to both simulators. 

2) The layout section in a rear riser logic simulator is simulated as follows between number 
cycles. That is, the layout section is changed into the condition before the error which should be 
supervised by details, or the occurrence of other conditions for a short time. 

3) At this time, a rear riser stimulus clock is stopped and all the conditions of the layout section 
are read from a logic chip. 

4) Initialize the layout section currently expressed by other simulators, and make the condition of 
being read from the simulator based on a rear riser suit at this time. 

5) Advance a simulation to other simulators. 

Thus, using an ultimate speed of a rear riser logic simulator, since it is too long, the error which 
cannot be removed by other methods can be removed and the cause of an error can be analyzed 
using other details and visibility of a simulator. 

[0095] 3.2 Rear riser fault simulation system fault simulation is the layout section and the group 
of the stimulus used for generally testing the accuracy of an integrated circuit after deformation 
of the logic simulation used for developing and correcting a test vector, i.e., an assembly. While 
simulating the fall tee version (faulyt version) by user layout using a test vector stimulus, as 
compared with a good (good) version, a test vector stimulus investigates whether response with 
the another response of a good version is generated. If another response is generated, it is 
shown that the test vector stimulus has detected failure (fault). This is repeated to a set with 
much failure. This aims at developing the test vector of the lot which detects as many failures as 
possible. Generally, two failures are simulated in each network of the input design section. That 
is, there are a case which a network calls "stack ATTORO (stack-at-low)" where it is always a 
low state, and a case called "stack ATTOHAI (stack-at-high)" where it is always a high state, 
general — the input design section — thousands of networks and a test vector — having — and 
fault simulation — each — ****** — since it is repeated for every version of a test vector, this 
is a task which starts extremely as for time amount. A new means to constitute fault simulation 
is based on the rear riser system. The method of a rear riser logic simulator is used about 
correction of fault simulation. : using serial fault simulation technology ("Quick Sim Family 
Reference Manual", Mentor Graphics Corp., Beaverton, Oregon, 1989) — the layout section by 
which :1 implementation was carried out about each failure is corrected, and failure is told. 

2) Give a stimulus, operate the layout section and sign difference with a flag in a response as 
compared with the response of good layout. 

3) Remove failure and record whether the difference by this failure exists. 

To performing the sequential algorithm with which the present fault simulation system predicts 
the response to a stimulus of the failure layout section, by rear riser fault simulation, the actual 
failure layout section is realized and both are different in the point of opting for the response to 
a stimulus of the layout section. The main advantages are emitting a response at the rate of 
quick versatility rather than it can answer an algorithm with the sequential layout section 
realized. Failure is told to the direct layout section as constituted from rear riser logic and an 
interconnect chip. In order to tell failure to an input-design network, when the network of :input- 
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design section has the correspondence network in the logic chip: Reconfigurate each logic chip 
connected to the network using a fault configuration. This is the same as that of an original 
configuration except for the point of having connected to fixed yes or a fixed low the input 
terminal connected to the network according to failure. Inclusion of the network where the 
network in the input design section does not have the network [ be / it / under / logic chip / 
correspondence ] and which case [ the network ] : corresponds is carried out to the logic 
function of a logic chip, and it reconfigurates a logic chip using a fault configuration. This is the 
same as that of an original configuration except for the point which carries out the logic function 
by which inclusion is carried out to a network to the configuration which operates so that a 
network may always serve as yes or a low according to failure. In order to remove failure, a chip 
is reconfigurated using an original configuration. Although a rear riser fault simulator has the 
following differences, a rear riser logic simulator and rear riser fault simulator which is the same 
as that of an essential target ( drawin g 55 ) are fault configurators (configurator), and it 
constitutes the additional portion of the layout section conversion system of the high order of a 
logic simulator. :1 to which a rear riser fault simulator outputs the difference of a configuration 
file to each following failures — failure is temporarily told to a layout section data structure. 

2) Determine which logic chip is influenced by change of the layout section by failure. 

3) Send out the netlist file of a carrier beam logic chip for effect. 

4) Output the configuration file of a carrier beam logic chip for effect using an ERCGA netlist 
conversion tool. 

5) Compare a fault configuration file as it is original, and save only a difference to a configuration 
difference file. 

Instead of constituting response vector memory to a response network, a layout section 
converter constitutes fault response memory. As the section of a stimulus/response explained, 
these fault response memory sets a flip-flop, when difference is detected in a response network 
as compared with the good value memorized in memory. An operating kernel acts variously to 
fault simulation. In order to operate fault simulation (zero delay is shown.) the same is said of a 
unit or real delay — using read-out and this, :1 layout section configuration file is constituted for 
all rear riser logic and interconnect chips, as the section of a configuration (configulation) 
explained. Preliminary-design section memory data is written in read-out from a file, and this is 
written in layout section memory. A configuration difference file is read. 

2) Read a stimulus binary file. The contents of the vector array are memorized in the stimulus 
vector memory which corresponds through a host interface. A time array "T" and a cycle count 
V are read. The response binary file of a good circuit is read. The contents of the vector array 
in corresponding fault response vector memory are memorized. 

3) Output the fault configuration file of the logic chip influenced by 1 st failure using a difference 
of the configuration of this failure. Moreover, the logic chip to this failure is constituted using 
these. 

4) Clear all the vector memory counters and difference detection flip-flops in a vector memory 
module. A layout section reset generator is period-ized and the layout section realized is 
initialized. 

5) The clock generation machine of the ECLK network of the V period is enabled. By this, 
stimulus vector memory sends out these stimulus data, and while being able to operate the 
layout section realized according to a stimulus, fault response vector memory compares 
response data to a good circuit. 

6) While checking a fault response detection flip-flop, record whether the difference arose to 
this failure. 

7) Return an original configuration to the broken logic chip. 

8) Repeat steps 3-7 to each remaining failure. 

[0096] 3.3 Many of present idiomatic simulators in a rear riser logic simulator evaluation-system 
current EDA system operate according to either the sequential algorithm which is called an 
event drive and which was known well or the compiled code simulation ("An Introducion to 
Digital Simulation", Mentor Graphics Corp., Beaverton, Oregon, 1989). In the 1st algorithm, each 
base element in the input design section "is evaluated" for every time step. In this case, the 
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network which drives the input pin of a base element has change of an event, i.e., a condition. 
Moreover, in the 2nd algorithm, each base element of the input design section is evaluated to all 
time steps. Evaluation of a base element is actuation as which an output value with a new base 
element determines what kind of thing it is to a new input value. This is repeatedly produced 
between simulations. Usually, 1 operation estimates only a small base element like the gate. 
Under the present circumstances, an index table or other direct technology are used. Generally a 
large-scale logical-circuit network is simulated as a combination of a small base element and a 
network. The internal evaluation which much time amount requires is needed for every evaluation 
of each large-scale network. It is in the exterior of a rear riser system, and the logic simulator 
which performs a sequential simulation algorithm is combined with a rear riser logic simulator 
evaluation system. This evaluates one or more large-scale logical-circuit networks under 
algorithm simulation using the hardware of a rear riser. A single base element expresses each 
large-scale logical-circuit network which should be evaluated by the rear riser system in an 
external logic simulator. One of the profits of these is in that speed. The reason is that the 
realized base element is evaluated almost momentarily. The size of the logical-circuit network 
evaluated by the rear riser system is restricted by only the logic capacity of a rear riser, and 
includes the logic capacity of all the input design sections and tales doses. The rear riser logic 
simulator evaluation system serves as conjointly a rear riser hardware system and a host 
computer from rear riser layout section conversion system (it already indicated) and RIARAIZA 
logic simulation IBARYUETA (evaluator) ( drawin g 56 ). . This is combined with the external logic 
simulator which operates a sequential simulation algorithm. In order to prepare the logical-circuit 
network for evaluation with a rear riser logic simulation evaluation system, the logical-circuit 
network which should be evaluated by the :1 rear riser system is assembled as the input design 
section of an EDA system. 

2) Direct to drive a property with a nest, a simulator, and a sampler to the I/O network of each 
logical-circuit network, respectively. 

3) Change the input design section using rear riser layout section conversion system by the 
usual method, and output a configuration and a correspondence table file to this aggregate of a 
logical-circuit network. In order to perform a simulation, according to the following methods, an 
external logic simulator is operated, and while performing a simulator algorithm, rear riser logic 
simulation evaluation equipment is also operated. : Constitute the data structure of 1 external 
simulator and prepare a single base element for each [ which should be evaluated by the rear 
riser system ] logical-circuit network of every. 

2) Read the correspondence table file of the layout section and relate base element I/O with 
these addresses of a rear riser host interface bus. 

3) As the section of a configuration described, read the configuration file of the layout section 
and constitute all rear riser logic and interconnect chips using this. Preliminary-design section 
memory data is read from a file, and this is written in layout section memory. A layout section 
reset generator is made to period-ize, and the logical-circuit network realized is initialized. 

4) Initialize all simulators using initial value. 

5) Operate the simulation algorithm of an external logic simulator. :1 which evaluates the base 
element based on a rear riser by the simulation algorithm using this method — since this value is 
loaded while transmitting the value over all the inputs to this base element in this simulation time 
step to RIARAIZA logic simulation IBARYUETA, it sends to a simulator. 

2) Point so that all the output samplers of this base element may be checked to RIARAIZA logic 
simulation IBARYUETA, and even if it is change to what kind of output, retransmit to a simulation 
algorithm. 

6) In order that a user may make a trial and correction before and after a simulation, in order to 
access a layout section memory content through a host interface, give the function of the user 
interface system of an external logic simulator. 

When performing a simulation algorithm in software, while performing this with a rear riser host 
computer, a simulator, a sampler, and layout section memory are accessed using a host 
interface. When performing a simulation algorithm by hardware, a simulator sampler and layout 
section memory are accessed using the communication link to a host computer. The direct 
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continuation between simulator hardware and the device (USD) module by user assignment of a 
rear riser is used for modification of a hardware simulator system. This method connects these 
to the USD base element corresponding to the evaluation unit of a hardware simulator instead of 
directing the simulator and sampler about I/O of a base element of the same :1 input-design 
section as the above, although accompanied by the following differences. 

2) Connect the evaluation unit of a hardware simulator to USDM of a rear riser electrically. If an 
input event occurs, while supplying a new value to the base element realized by direct 
continuation, an output response is caught by direct continuation without a host. For this reason, 
a remarkable high-speed evaluation speed is obtained. 

[0097] 3.4 When realizing the rear riser prototyping system input layout section, it can realize as 
a prototype of the direct layout section, and this can be operated. Generally the timing delay of a 
rear riser system is not in agreement with the timing delay by implementation of ultimate 
hardware, for this reason, a prototype cannot operate at full layout speed, but the layout section 
can almost operate actually in the real time with the prototype of the rear riser base. The layout 
section realized is simulated in a rear riser clock generation machine, the simulator controlled 
through a host, the hardware device which a user actually specifies, and the virtual meter (it 
explains below) realized, and/or a self-simulation is carried out according to internal logic and/or 
a layout section memory content. It analyzes, while carrying out the monitor of the operation of 
the layout section through a host, the hardware device which a user actually specifies, and the 
virtual meter realized using the sampler controlled by investigating a layout section memory 
content. A designer has a dialog with the layout section in the real time like "bench top 
(benchtop)" environment directly. The rear riser prototyping system is equipped with layout 
section conversion system and a prototyping system with the rear riser hardware system and 
the host computer ( drawin g 57 ). A prototyping operator constitutes the rear riser system of the 
layout section which operates, and supports an interactive stimulus and response of the rear 
riser layout section. This operator performs in a host computer and answers to a user's 
command through the control program which runs in direct or a host computer. In order to 
operate the layout section realized, as the section of :1 configuration described, the 
configuration file of the layout section is read and all rear riser logic and interconnect chips are 
constituted using this. Preliminary-design section memory data is read from the file which a user 
supplies, and this is written in layout section memory. While reading a corresponding table file, 
correspondence, and SUTIMYURETA, the samplers and these host interface bus addresses 
between layout section network names are established. 

2) Period-ize a layout section reset generator and initialize the layout section realized. 

3) Process :-user command which performs the following actuation if needed continuously, and 
control a clock and a reset generator. 

- Process a user command and change a SUTIMYURETA output value. Under the present 
circumstances, the network name which a user gives is related with corresponding 
SUTIMYURETA using a correspondence table. 

- Process a user command and display the data input value of a sampler. Under the present 
circumstances, the network name which a user gives using a correspondence table is related 
with a corresponding sampler. 

- Process a user command, and while reading the location in a layout section memory module, 
write in. It checks that the layout section is not operating. Under the present circumstances, 
before accessing layout section memory, a clock generation machine stops, and it is confirmed 
that actuation of unsuitable layout section memory is avoided. It reports to a user whether the 
layout section is stopped. In order to use a rear riser prototyping system, :1 input-design section 
is created in a host EDA system. 

2) Mark the layout section network which should be connected to a simulator, a sampler, and a 
clock or a reset generator. 

3) Prepare a layout section base element, a network, and connection, and design the network to 
the virtual meter of arbitration which should be used (refer to following). 

4) Change the input design section using rear riser layout section conversion system, and output 
the configuration file of the layout section. 
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5) Operate the layout section using a rear riser prototyping operator. In the specific example 
shown by drawing 57 , the digital computer layout section is realized using a rear riser 
prototyping system. A user expresses the computer logic in an input design file, and the layout 
section of memory using a host EDA system, and a user changes into a configuration file using 
rear riser layout section conversion system. In an actual example, the front panel control input 
and display output which are connected to an actual front panel control switch and an actual 
indicator are specified in the input design section, and are connected to SUTIMYURETA and a 
sampler under the user control through a prototype operator. It is specified that the clock input 
signal of a computer is outputted with a rear riser clock generation vessel. In order to operate a 
prototype computer, a user makes a rear riser prototype operator run, and constitutes a rear 
riser system according to a computer-aided design. While loading a computer program code so 
that activation may become possible in the computer-aided design section realized, the initial 
data is loaded to layout section memory through a prototype operator at the time of initiation of 
operation. If a user makes a clock generation machine enable, the computer-aided design section 
actually operates in the logic and the interconnect chip with which rear riser hardware was 
constituted, and it will read and write in the data in layout section memory while it performs the 
program instruction code read from layout section memory. A user operates a front panel 
control-input terminal, and reads a working display output through a prototype operator's 
correspondence SUTIMYURETA, and access to a sampler. Reading appearance of the result is 
done by the user out of memory through a prototype operator at the time of termination of a 
program. A user analyzes this result and judges whether according to an intention of whether the 
layout section being exact and a user, it is operating correctly. When the layout section is not 
operating correctly for the layout error in the input design section, a user corrects the **** 
error for host EDA systems, and repeats a prototyping process. 

[0098] 3.4.1 When the virtual meter stimulus and/or analyzer machine which are realized are 
needed in a prototype debugging process, direct continuation is carried out to the layout section 
realized through the device module with which a user gives the meter of common use like a logic 
analyzer. In order to connect an actual meter, it connects with the layout network which should 
be connected to a meter, and while preparing the base element which shows the meter USD in 
the input design section, the USD use file which has specified ESD connection is created. A 
meter is connected to direct USDM, the layout section realized as mentioned above is 
transformed, and it is made to operate at this time. Furthermore, the base element and network 
which form a "virtual meter" in the layout section in an input design file, and are realized using 
this layout section are prepared. For example, when a logic analyzer is used as the meter which 
carries out the monitor of the logic signal of a lot and which was known well and these satisfy 
certain trigger conditions, while sampling-izing continuously the signal with which the lot was 
analyzed, these values are recorded into memory. Reading appearance of this is carried out after 
that for analysis. Drawin g 59 showed the configuration of a virtual logic analyzer, and this 
analyzer is equipped with response vector memory, the condition detector which has a logic base 
element, one or more SUTIMYURETA and a sampler, and other logic base elements. In addition 
to :1 layout section for using the layout section, and realizing and using a virtual logic analyzer, 
as shown by a diagram, the base element to these components in the input design file which 
interconnected is prepared. Especially, a response vector memory input is connected to the 
layout section network which should be analyzed, a condition detector input terminal is 
connected to the layout section network by which a monitor should be carried out on trigger 
conditions, and the logic of a condition detector is specified by this according to the conditions 
which should be detected. 

2) Change an input design file into a configuration file according to the usual procedure. 

3) Constitute the layout section in a rear riser prototyping system. 

4) Make a "reset" signal period-ize through a simulator, and give the stimulus needed for the 
layout section realized starting actuation. 

5) The monitor of the sampler "by which the trigger was carried out" is carried out. When it is 
shown that the signal "with which the trigger of the sampler was carried out" is truth, a logic 
analyzer catches the analyzed signal data. 
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6) Read this data from the response vector memory of a logic analyzer through a host interface. 
It analyzes, while displaying this using the same thing as a general computer debugger program or 
this general. This is an example which shows how a virtual stimulus or an analyzer machine is 
realized using the layout section in a rear riser system. A concept of the meter itself like the 
concept of a logic analyzer is cautious of it not being new. It is an element of freshness to 
realize a meter using the input design section in a rear riser system. 

[0099] 3.5 Using a rear riser executive system rear riser executive system, it is specified in an 
input design file, and or it is not yet constituted, perform the hardware function which does not 
try to never constitute in eternal hardware. While constituting reternal hardware from which some 
advantages are acquired by performing this, the layout section realized for the purpose of a 
software development or others is used. When becoming possible to carry out while creating to a 
software development, debugging this and not using eternal hardware by this, it prepares so that 
software can be used. A rear riser executive system is used in order to play a role of a universal 
hardware device and to perform various transposition needed. When a special function is 
required, with a host computer, the configuration file of a hardware system and other files are 
called from storage, constitute a rear riser system according to this layout, and perform a 
function (when rear riser layout conversion system is realized). For example, in electric layout 
environment, the role of the logic simulation hardware accelator needed, routing hardware 
accelator, or a hardware graphics processor is played using a rear riser executive system. In the 
environment where a digital signal is processed, the role of the synthesizer which has the real- 
time spectrum analyzer or the special effect needed is played using a rear riser executive 
system. A rear riser executive system considers that an input design is a right thing except for 
the following points not using the meter for the :1 analysis which is the same as that of a rear 
riser prototyping system. SUTIMYURETA, a sampler, and the role performed only using layout 
memory access are controlled, and data is outputted and inputted. 

2) The controller which directs the function in which specification is performed can be created, 
and give the function to control and perform a rear riser prototyping operator using this to the 
input terminal / output terminal, and the control interface suitable for use of a function. 
[0100] 3.6 Create automatically the example of implementation which cannot be reconfigurated 
[ that the input design section is eternal and ] using the modification of rear riser production- 
system rear riser layout conversion system. The rear riser logic chip of the same class as this 
eternal example of implementation is consisted of by the layout section realized and a number is 
used. In a rear riser production system, while constituting the logic device equivalent to an 
ERCGA logic chip which it is eternal and cannot be reconfigurated in a function using the 
ERCGA netlist conversion tool, automatic printed circuit board (PCB) arrangement and a routing 
tool are driven ("Getting Started with Board Station", "Layout Users Manual", Mentor Graphics 
Corp., Beaverton, Oregon. 1 989). Under the present circumstances, PCB which interconnects 
eternally the logic device which cannot be these-reconfigurated is manufactured using the 
specification about logic chip interconnect. In the suitable example, LCA is used as an ERCGA 
logic chip. By manufacturing LCA, the logic chip equivalent to LCA which cannot be 
reconfigurated is functionally offered with the gestalt of the LCA chip combined with the 
configuration PROM memory ("The Programmable Gate Array Data Book", Xilinx, Inc., San Jose, 
1989). The binary file used for programming PROM by the LCA netlist conversion tool is created. 
Moreover, LCA is equipped with logic, and in case LCA supplies power using this, it can 
constitute the LCA itself Under the present circumstances, this will be used if there is a PROM. 
The rear riser production system is equipped with party SHONA used for the ERCGA netlist 
conversion tool which is deformation although used into the same layout section reader as 
having mentioned above, a base element converter, rear riser layout section conversion system 
(RDCS), interconnect and a network listing system, and RDCS, automatic PCB arrangement, and 
a routing tool ( drawin g 60 ). The rear riser production system is not equipped with the rear riser 
hardware system or the host computer. This reads an input design section file and PCB specfile. 
While reading an input design section file using :1 layout section reader which operates according 
to the following methods, a layout section data structure is created. 

2) Change a layout section data structure into a logic chip base element using a base element 
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converter. 

3) Assign a base element to a specific logic chip using party SHONA. 

4) Create the netlist file for a logic chip using interconnect and a network listing system. Instead 
of supplying the netlist file for an interconnect chip, a single interconnect file is sent out with the 
gestalt accepted in automatic PCB arrangement and a routing tool in the list of cut networks and 
these logic chip I/O pin connections. 

5) Supply a binary configuration file for every logic chip with the gestalt suitable for the 
configuration of the equivalence logic device which cannot be reconfigurated using an ERCGA 
netlist conversion tool. 

6) Using automatic PCB arrangement and a routing tool, read into an interconnect file and PCB 
specfile (this file is equipped with the physical information which is not directly related to logic 
layout of the size of PCB, a connector requirement, etc.), and output a PCB manufacture data 
file. The user of a rear riser production system does in this way, manufactures PCB using a PCB 
manufacture data file, and he offers the final example of implementation of an assembly and the 
input design section for a device and PCB while he constitutes the logic device which cannot be 
reconfigurated using a binary configuration file. In a rear riser production system, it is not new to 
use functionally the gate array chip equivalent to ERCGA of the example of implementation of 
eternal hardware which cannot be reconfigurated, but it is generally carried out. Rather, that this 
system can make the digital system of the magnitude of arbitration, that this system is 
expressed with the gestalt of comprehensive base element logic in an input design file (not 
limited to the logic library of a specific computer maker) (this is not restricted to the capacity of 
one IC chip), offering the example of implementation of eternal hardware still more nearly 
automatically, and these can call it one mode of freshness. 

[0101] 3.7 A rear riser computing system rear riser hardware system can be constituted 
according to the motion specified by the input program currently written with a high-class 
computer language like a pascal. Moreover, according to the memorized program which was 
memorized for [ which a computer performs ] being general purpose, a count function can be 
performed using this. This is attained by using a high-level layout composition compiler, changes 
a computer program into the gestalt of the digital logic currently expressed in the input design 
file, and after that, in rear riser hardware, it is operated while it realizes this layout section. This 
method is a new count means fundamentally. If it sees from the standpoint of count, rear riser 
hardware will be made into an altitude parallel processing data processor, and it will be the logic 
function and storage device in the element of a rear riser logic chip, an interconnect chip, and 
the specific purpose about the data-processing element. This data processor does not 
necessarily calculate according to the memorized program count method about performing 
sequential measurement. This data processor is constituted by rear riser hardware, and operates 
according to the data path which operates according to the motion directed by the input 
program, a functional unit, and a finite-state machine control structure. This advantage is 
quicker than a possible count speed in count by the program count speed was sequentially 
remembered to be. The rear riser computing system to explain is equipped with a rear riser 
count compiler, rear riser layout section conversion system, and a rear riser count operator with 
the rear riser hardware system and the host computer ( drawing 61 ). It is cautious of this host 
computer being used only as a means made to merely run a rear riser count operator, and not 
being used about performing the count function directed by the input program, other means 
made to run a rear riser count operator can be used — it is natural. 

[0102] 3.7.1 A rear riser count compiler rear riser count compiler changes into an input design 
section file the input program file written with the high level language using the text editor. This 
is equipped with the layout section composition compiler, the logic composition compiler, and the 
functional unit compiler. A layout section composition compiler is a tool and some of the 
examples are developed recently ("Tutorial on High-Level Synthesis", McMarland, Parke and 
Camposano, Proceeding of the 25 th Design Automatic Conference, ACM and IEEE, 1988). This 
compiler constitutes the description about the finite-state machine controller which consists of 
functional unit and data I/O and the system of a data path, and bus interconnect, and operates 
according to the motion specified with a standard procedure computer language. There is "a hula 
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mel (flamel)" as an example of an actual layout section composition compiler. The method is 
explained to details by "FlamekA High-Level Hardware Compiler", Howard Trickey, IEEE 
Transaction on Computer-Aided Design, Vol.CAD-6, No.2, and 1987. : which shows the citation 
from reference — the input to "hula mel is a pascal program. "" user gives the activation 
frequency in the case of generally performing an input program to a pascal program. Other user 
inputs are numbers which show what hardware is permitted. An output is layout of the hardware 
which plays the same role as the PASCAL language. The model made by "" hula mel is a 
synchronous digital machine which consists of a data path and a controller. The data path 
consists of the functional units (ALU, an adder, a register, I/O pad, etc.) which interconnect by 
bus. A controller is a finite-state machine. " — " — the motion required of hardware is specified 
using a general pascal program. The hula mel is enabling implementation of the high-speed 
activation which agreed with cost constraint according the parallel processing in a program to a 
header and user assignment. The example of implementation of "" hula mel is completed. An 
output is description about a data path and a controller. In a series of tests, a hula mel will 
materialize the program which runs by MC 22 to 200 times the speed of 68000 (microcomputer) 
although the same program is performed, if a clock cycle is made the same. The input "whose 
cost constraint specified by "user a user or a rear riser computing system has according to the 
capacity of the rear riser hardware system used" is supplied to this layout section composition 
compiler. The output of a layout section composition compiler is a middle expression file 
equipped with description of a data path and a controller. A functional unit library is the 
expression of a functional unit with which the lot was defined beforehand. The expression to the 
functional unit of each type is given by the layout section composition compiler. These 
expressions specify logic and the device (USD) base elements specified by a user, and these 
network interconnect. These expressions have agreed with the requirements for a rear riser 
input design section base element. A USD base element is used additionally and the base 
element of the higher engine performance or a bigger capacity can be offered rather than what is 
realized using a logic chip and layout section memory. For example, when attaching a high-speed 
VLSI floating-point-type multiplier as USD, functional unit binary is equipped with the description 
about the functional unit of a floating a small number of point type multiplier which specifies this 
USD base element. A logic composition compiler changes the description about a data path and 
a finite-state machine controller into the expression about the logic base element and 
interchange-circuit network in an input count file. This logic composition compiler is equipped 
with a finite-state machine composition tool. This Mentor Graphics Corp. and VLSI Technology 
Inc. and Synopsis Inc. etc. ("Logic Synthesis speeds ASIC Design", A.J.de Geus, IEEE Spectrum, 
and August 1989) Commercially available from — or It is developed according to a method given 
in reference (). [ "The ] Implementation of a State Machine Compiler", C.Kingsley and 
Proceedings of the 24 th Design Automation Conference, ACM and IEEE, 1987; "A State 
Machine Synthesizer" and D.Brown, Proceedings of the 18th DesignAutomation Conference, 
ACM and IEEE and 1981; "An Overview of Logic Synthesis Systems", L.Trevillyan, Proceedings 
of the 24 th Design Automation Conference, ACM and IEEE, 1987. This compiler reads a middle 
expression file including the description about :1 data path and collector which operate according 
to the following methods into a data structure. 

2) Change description of the functional unit of each data path into logic, a USD base element, 
and a network according to description of a functional unit library. 

3) Offer the layout section memory base element to each data output from each data input and 
data path to a data path. 

4) Change description of a finite-state machine controller into logic base elements and these 
network interconnect using a finite-state machine composition tool. 

5) Offer the base element of SUTIMYURETA to the start' input to a finite-state machine 
controller, and the 'busy' from finite-state machine Koto L'Ora and the 'Dawn (done)' output, and 
a sampler. 

6) A clock network directs to drive with a rear riser clock generation vessel. 

7) Send out a base element and a network to an input design file. 

[0103] 3.7.2 A rear riser count operator rear riser count operator constitutes a rear riser system, 
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and essentially, an input program directs him and he enables activation of the count function 
realized. A rear riser count operator writes in the file about the output data from a count 
function while he reads into the configuration file and correspondence table file which are 
created by layout conversion and reads the file about the input data to the count function 
specified by a user. In order to operate the count function realized, the configuration file of :1 
layout section is read, and using this, as the section of a configuration described, all rear riser 
logic and interconnect chips are constituted. 

2) Read an input data file and write the data in input data layout section memory. Output-data 
layout section memory is cleared. 

3) Read a correspondence table file and determine correspondence between SUTIMYURETA and 
a sampler and between the host interface bus addresses during a control input and an output. 

4) Enable a clock generation machine, assert a 'start' control input through SUTIMYURETA, and 
make actuation start. 

5) When the monitor of the 'Dawn' control output is carried out and this serves as truth, data is 
read from output design section memory, and this is written in an output data file. In order to use 
a rear riser computing system, :1 text editor or other means are used, and an input program and 
an input data file are ******(ed). 

2) Generate an input design file using a rear riser count compiler. 

3) As others already described, generate a configuration and a correspondence table file using 
the rear riser layout conversion system which operates by the usual method. 

4) Actually perform a count function using a rear riser count operator. 

5) Read the data calculated by the realized count function from an output data file. 

[0104] 4 Suitable Example Explained through Specification of Suitable Example ** is : [0105] 
Which Has the Following Features. 4.1 Use hardware partial crossbar interconnect for all 
hardware systems hierarchical on 3 level. Drawin g 62 - drawing 64 shows the general 
architecture of the logic board which interconnected hierarchical, a box, and a rack. Drawing 65 
a-b shows the physical structure about a board, a box, and a rack. 

Logic board ( drawin g 62 ): Each logic board consists of 14 L chips which interconnected with 32 
X level crossbar chip. L chips each have 128 I/O pins for every chip connected to X level 
crossbar, and four connection has accomplished them to each of 32 X chips. ; using 14 additional 
I/O pins — 1 1 pieces are connected to R bus among those, one piece is connected to each of 
two clock signals, and one piece is connected to a layout section reset signal. Xilinx XC3090 
LCA is used as a logic chip. X chips each are equipped with 56 I/O pins connected to the logic 
chip, and four connection is made by each of 14 L chips. X chips each are equipped with each of 
two Y chips, and eight additional I/O pin connections. Xilinx XC2018 LCA is used as an X~chip. 
Each logic board has 512 back I/O pins to X-Y pass. This also has connection with R bus and a 
configuration bus. 

Box ( drawing 63 ): Each box consists of 1-8 boards which interconnect with 64 Y level crossbar 
chips. Y chips each have six I/O pins connected to the logic box board, and eight connection has 
accomplished them for X chip of each board. This has eight additional I/O connections with one 
Z chip. Xilinx XC2018 LCA is used as a Y chip. 64 Y chips are attached in eight Y chipboard. This 
each has 512 back I/O pins to X-Y pass. Eight Y chipboard and eight logic boards are 
interconnected with the wire on the back of X-Y pass of a box. Y chipboard each has 64 I/O 
pins in the cable connector to Y-Z pass. Each box has such eight connectors. These connection 
is brought together in 512 single wire Y-Z pass cables from each box. Y chipboard each also has 
the connection to a configuration bus. Drawin g 65 a is equipped with a Y-Z pass cable, and 
shows the physical configuration on the back of X-Y pass which has a host interface, eight logic 
boards, and eight Y chipboard. 

Rack ( drawing 64 ): Each rack is equipped with 1-8 boxes, and interconnects with 64 Z level 
crossbar chip. Z chips each are equipped with 64 I/O pins connected to the box, and eight 
connection is made by Y chip of each box. Xilinx XC2018 LCA is used as a Z chip. The box of a 
rack is interconnected with an additional box using connection with the X-Z pass cable from 
each box arranged at the logic board. The physical configuration of Z level box is shown in 
drawing 65 b. 64 Z chips are attached in eight Z chipboard. This each has 512 I/O pins to Y-Z 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



2004/01/28 



64/64 ^— is 



pass. Eight Z chipboard and eight Y-Z pass gable connectors are interconnected by trace on the 
back of Y-Z pass. As the section of memory described, the memory module respectively 
equipped with 16 RAM chips and ten LCA is attached in the location of the logic chip which is 
the location for which it is needed. The memory module is used for layout section memory, 
vector memory, SUTIMYURETA, and a sampler as prescribed by the section of a stimulus and a 
response. The hardware device module by user assignment is attached in the location of the 
logic chip LCA. One certain box is equipped with the host interface board which is carrying out 
cable splicing to the I/O-bus interface card of a host computer. This box controls the host 
interface bus called R bus. This bus is connected to configuration control logic block in all logic 
chip locations, each logic board, i.e., Y chipboard, and Z chipboard for all control and data 
transmission functions. R bus is equipped with a 8-bit data path, a clock, and two control lines as 
the section described. The host interface board is equipped with a configuration bus controller, 
two clock generation machines, and reset controllers. The configuration bus which has a 16-bit 
data path connects all logic and crossbar chips to all configuration functions using a host 
interface. 14 L chips of each board are made into one configuration group, and the 32 X chip is 
divided into two groups. Let eight Y chipboard of each box be one group respectively like each of 
eight Z chipboard. 

[0106] 4.2 software design sections conversion system is :Quick Sim indicated with the section 
consist of the following modules and concerning [ the each ] each. It has a logic base element. 
Layout section reader which reads a Mentor Graphics layout file. Quick Sim Base element 
converter which changes a base element into a Xilinx LCA base element. Tri-state and a wye 
yard network driver are changed according to a crossbar addition configuration, as the section of 
tri-state described. Party SHONA based on cluster composition technology as the section 
described. The interconnect and the network listing system which send out the netlist file of the 
XNF format about each logic and the crossbar chip in a system while interconnecting the partial 
crossbar of three level. Xilinx which consists of XNF2LCA, APR, and Makebits LCA netlist 
conversion tool. Configuration file collector. 

** ** Mentor Graphics Rear riser logic simulation system which uses the RSIM batch interfacing 
tool based on the log file. Mentor Graphics Rear riser fault simulation system which uses the 
RSIM batch simulation interface tool based on the log file. Mentor Graphics Quick Sim Rear riser 
logic simulator evaluation system which acts as a logic simulator. The rear riser prototyping 
system which is equipped with a logic analyzer and has the virtual meter realized. 
Rear riser executive system Mentor Graphics Board Station Automatic PCB arrangement and 
rear riser production system using a routing tool. The rear riser computing system using the 
PASCAL language, a hula mel layout section composition compiler, and Mentor Graphics Design, 
Knowledge and Logic Consultant FSM and a logic composition tool, although the suitable example 
was quoted and the principle of this invention was explained, it separates with such a principle 
and various equipments and details can be changed — it is clear. For example, Mentor Graphics 
Although it explained that this invention operated effectively using the modification of electrical- 
design automation, it turns out that this invention can be similarly carried out using other layout 
section automation tools. Deformation and modification various by within the limits which is not 
limited to the example currently indicated here and does not change a summary are possible for 
this invention. 



[Translation done.] 
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